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ACKGROUND

[0003] Referring to Figs. 1A-1C, oil handling facilities 190, such ag petroleum storage
facilitics 12, petroleum processing facilitics 14 such as oil refinenes 13, and o1l mining taciltties
19 such as ot wells 17, and the like, are typically disposed in containment arcas 16 that are
designed to contain hquids that become contaminated with hydrocarbons. For instance, oil
handling facilities can be susceptible to storm water, cither 1 the form of ran off or
accumulation on the storage tanks. The storm water that runs off from oil handhing facilitics can
become contaminated with hyvdrocarbons. The containment areas 16 are designed to contain the
storm water run off, thereby preventing the possibility of contaminants in the run off from
entering the ambicnt environment outside the containment arca 16, Alternatively or additionally,
oil handling facilities 10 can also mclude ran off retention ponds that are configured to receive
and store storm water run off.

[0004] Further, petroleum storage tanks are available with floating roofs that rest atop
the petroleum stored n the tank, and thus rises and falls with increasing and decreasmg levels of
petrolenm. Floating roofs are conventionally emploved as a way to safely store the contained
petrolenm with minimal escape of petroleum vapors imto the environment. The floating roofig
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sealed with respect to the outer tank wall, such that as the volume of stored petroleum changes,
the floating roof slides along the side wall of the tank without allowing leakage at the interface of
the floating roof and the side wall of the tank. It is recognized that the floating roof and the
portion of the side wall of the tank that resides above the floating roof can cooperate to define a
basin that collects storm water. If the collected storm water is allowed to remain, the volume of
storm water can collect in an amount sufficient to compromise the structural integrity of the roof.
[0005] Whether it is desired to discharge the storm water that is present in the form of
run off in a retention pond, or present in the form of storm water collected by the roofs of
petroleum storage tanks, it is desirable to discharge the storm water to a remote location outside
the oil handling facility, where it can enter the environment outside the containment area 16.
However, it is desirable to ensure that environmentally harmful oil has not contaminated the

storm water prior to discharging the storm water into the environment.

SUMMARY

[0006] The following Summary is provided to introduce a selection of concepts in a
simplified form that are further described below in the Detailed Description. This Summary is
not intended to identify key features or essential features of the invention, nor is it intended to be
used to limit the scope of the invention. Reference is made to the claims for that purpose.
[0006a] According to a first aspect of the present invention, there is provided a fluid flow
separation chamber configured to cause petroleum in a fluid to rise to an upper surface of the
fluid, the fluid flow separation chamber comprising:

a chamber body having a base, and an outer wall that extends up from the base;

an inlet that extends through the body, wherein the fluid flow separation chamber is
configured to receive the fluid through the inlet;

an outlet that extends through the body at a location downstream of the inlet with respect
to a direction of fluid flow through the fluid flow separation chamber, wherein the fluid flow
separation chamber is configured to expel the fluid through the outlet;

a plurality of baffles that extend up from the base so as to define a plurality of fluid flow
channels that define a fluid flow path having a directional component that extends along a
horizontal plane between the inlet and the outlet, each fluid flow channel being defined between
a different pair of (i) one of the baffles and (ii) an adjacent one of the baffles or the outer wall;
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a flow-restricting wall that extends into a select fluid flow channel of the plurality of fluid
flow channels at a position between a channel inlet and a channel outlet of the one of the fluid
flow channels so as to obstruct a first portion of the fluid flow through the select fluid flow
channel at the position between the channel inlet and the channel outlet, while permitting a
second portion of the fluid flow to pass the flow-restricting wall and flow through the select fluid
flow channel to the outlet, wherein the flow-restricting wall extends into the select fluid flow
channel such that the flow-restricting wall does not cause the fluid flow path to reverse itself
within the horizontal plane.

[0006b] According to a second aspect of the present invention, there is provided a method of
monitoring for a presence of hydrocarbons among group of hydrocarbons in a fluid discharged
from a location of an oil handling facility, the group of hydrocarbons including diesel/fuel oil,
lube oil, motor oil, hydraulic oil, jet fuel, mineral oil, and crude oil, the method comprising the
steps of:

receiving a fluid from the location of the oil handling facility in a fluid flow separation
chamber;

causing the fluid to flow from an inlet of the fluid flow separation chamber to an outlet of
the fluid flow separation chamber through a plurality of fluid flow channels of the fluid flow
separation chamber that define a fluid flow path having a directional component that extends
along a horizontal plane, wherein a flow-restricting wall that extends into a select fluid flow
channel of the plurality of fluid flow channels at a position between a channel inlet and a channel
outlet of the select fluid flow channel obstructs a first portion of the fluid flow through the select
fluid flow channel at the position between the channel inlet and the channel outlet, while
permitting a second portion of the fluid flow to pass the flow-restricting wall and flow through
the select fluid flow channel to the outlet without the fluid flow path reversing itself within the
horizontal plane around the flow-restricting wall; and

sensing the fluid proximate to the outlet of the fluid flow separation chamber for the
presence of the hydrocarbons.

[0007] There is disclosed a fluid flow separation chamber is configured to cause
petroleum in a fluid to rise to an upper surface of the fluid. The fluid flow separation chamber
comprises a chamber body, an inlet, an outlet, a plurality of baffles, and a flow-restricting wall.
The chamber body has a base, and an outer wall that extends up from the base. The inlet that
extends through the body, and the fluid flow separation chamber is configured to receive the

fluid through the inlet. The outlet extends through the body at a
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location downstream of the inlet with respect to a direction of fluid flow through the fluid flow
separation chamber, and the fluid flow separation chamber is configured to expel the fluid
through the outlet. The plurality of baffles that extend up from the base, such that adjacent ones
of the baffles define respective fluid flow channels that define a fluid flow path between the inlet
and the outlet. The flow-restricting wall extends into one of the fluid flow channels so as to
obstruct a first portion of the fluid flow through the one of the fluid flow channels, while
permitting a second portion of the fluid flow to pass through the one of the fluid flow channels to

the outlet.
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[0008] There is also disclosed a method is provided for monitoring a presence of
hydrocarbons among group of hydrocarbons in a fluid discharged from a location of an oil
handling facility, the group of hydrocarbons including, but not necessarily limited to, diesel/fuel
oil, lube oil, motor oil, hydraulic oil, jet fuel, mineral oil, and crude oil. The method can include
a step of receiving a fluid from the location of the oil handling facility in a fluid flow separation
chamber. The method can include a step of causing the fluid to flow from an inlet of the fluid
flow separation chamber to an outlet of the fluid flow separation chamber through one or more
fluid flow channels of the fluid flow separation chamber such that a flow-restricting wall that
extends into one of the fluid flow channels obstructs a first portion of the fluid flow through the
one of the fluid flow channels, while permitting a second portion of the fluid flow to pass
through the one of the fluid flow channels to the outlet. The method can include a step of
sensing the fluid proximate to the outlet of the fluid flow separation chamber for the presence of

the hydrocarbons.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The foregoing summary, as well as the following detailed description, is better
understood when read in conjunction with the appended drawings. There is shown in the
drawings example embodiments, in which like reference numerals correspond to like reference
numerals throughout. The present invention is not intended to be limited to the specific
embodiments and methods disclosed, and reference is made to the claims for that purpose.

[0010] Fig. 1A is a schematic perspective view of a conventional petroleum storage
facility;

[0011] Fig. 1B is a schematic perspective view of a conventional petroleum processing
facility;

[0012] Fig. 1C is a schematic perspective view of a conventional oil mining facility;

[0013] Fig. 2 is a perspective view of a monitored petroleum storage assembly
including a petroleum storage tank and a monitoring system;

[0014] Fig. 3A is a side elevation view of the monitored petroleum storage assembly
illustrated in Fig. 2, showing an interior of the petroleum storage tank having a floating roof at a
first elevation;

[0015] Fig. 3B is a side elevation view of the monitored petroleum storage assembly
illustrated in Fig. 3A, but showing the floating roof at a second elevation different than the first

elevation;
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[0016] Fig. 4 is a schematic side view of the monitoring system illustrated in Fig. 2,
shown constructed in accordance with one embodiment;

[0017] Fig. 5A is an exploded perspective view of a fluid flow separation chamber of
the monitoring system illustrated 1 Fig. 4, constructed in accordance with one embodiment;

[0018] Fig. 5B is a top plan view of the fluid flow separation chamber illustrated in Fig.
51@:

[0019] Fig 6A is a perspective view of a fluid flow separation chamber stmilar to the
fluid flow separation chamber liustrated 1n Fig. 3A, but including an absorbent member in
accordance with an alternative embodiment;

[0020] Fig. 6B is a perspective view of a fluid thow separation chamber similar to the
fluid flow separation chamber iHustrated in Fig. 64, but including an absorbent member in
accordance with another aliernative embodiment;

[0021] Fig. 7 is a schematic diagram itlustrating communications operations of the
montforing system illustrated in Fig. 4;

[0022] Fig. 8A is a schematic side elevation view of a monitoring system constructed m
accordance with an altemative embodiment;

[0023] Fig. 8B is a schematic side clevation view of a fluid flow separation chamber
constructed m accordance with an alternative embodiment;

[0024] Fig. 9 is a schematic side clevation view of a monitoring svstem constructed in
accordance with yet another altemative embodiment;

[0025] Fig 10 15 a schematic side elevation view of a monttoring svstem constructed in
accordance with still another alternative embodiment;

[0026] Fig. 11A is a schematic perspective view of a petroleum storage facility
mcluding a containment arca and a run off retention pond, showing the monitoring system
operatively coupled to the containment area;

[0027] Fig. 11B 1s a schematic perspective view of an oil processing facility including a
contamment area and the montionng system operatively coupled to the contammment arga;

[0028] Fig. 11C is a schematic perspective view of an oil mining facility including a
contamment area and the monitoring system operatively coupled to the contamment area;

[0029] Fig. 12A is a schematic side elevation view of a retention pond, showing the
monitoring system operatively coupled to the retention pond in accordance with one

embodiment;
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[0030] Fig. 12B 13 a schematic side elevation view of the retention pond illustrated in
Fig. 12A, but showing the monitoring svstem operatively coupled to the retention pond
accordance with another embodiment;

[0031] Fig. 13A is an exploded perspective view of a fluid flow separation chamber of
the monitoring system llustrated in Fig. 4, constructed n accordance with another embodiment;

[0032] Fig. 13B is atop plan view of the fluid flow separation chamber iHustrated 1n
Fig. 13A;

[0033] Fig. 14A is an exploded perspective view of a fluid flow separation chamber of
the monitoring system illustrated in Fig. 4, constructed in accordance with yet another
embodiment;

[0034] Fig. 148 1s atop plan view of the fluid flow separation chamber iHlustrated in
Fig. 14A;

[0035] Fig. 15A is an exploded perspective view of a fluid flow separation chamber of
the monitoring system illustrated in Fig. 4, constructed 1 accordance with vet still another
embodiment; and

[0036] Fig. 15B 13 atop plan view of the thud flow separation chamber Hustrated in
Fig. 15A.

DETAILED DESCRIPTION

[0037] Referrng to Figs. 2-4, a monttoring system 20 is configured to detect the
presence of a selected group of hvdrocarbons in a flmd 22 to be discharged from a location of an
otl handling facility. The selected group of hydrocarbons can include, but is not necessanly
timited to, digsel/fuel oil, lube oil, motor oil, hydraulic o1l jet fuel, mineral oil, and crude oil.
Thus, reference herem to hydrocarbons refers to the selected group of hydrocarbongs unless
otherwise indicated. The oil handling facility can be in the form of a petroleum storage facility
23 {see Fig. 11A), an oil processing facility 25 {(see Fig. 11B), or an ol mining facility 33 (see
Fig. 11}y Thus, the location of the otl handiing facility can be a floating roof of a petroleum
storage tank, or a retention pond of an o processing facility or o1l nuning facility, Wihale the
monttoring system will now be described in conjunction with a petroleum storage facility, it will
be appreciated from the description below that the monitoring system can be used inn conjunction
with an oil processing facility or an o1l mining facility.

[0038] The petroleum storage facility 23 includes at least one petroleum storage tank

26 such as a plurality of petroleum storage tanks 26 that cach has a floating roof 24. Thus, the
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discharged fluid 22 to be monitored can be dramed from a floating roof 24 of the and out the
petroleum storage tank 26. The petroleum storage tank 26 can be dimensioned to store any
suitable volume of petroleum as desired, from several hundred thousands of gallons of petroleum
1o several mullion gallons of petroleum. The fluid 22 can be a storm water-based fhnd.

[0039] The monttoring system 20 can include one or more up to all of the oil handling
facility, a fluid flow separation chamber 28, a first or an inlet conduit 30 that extends from the oil
handling facility to an inlet 29 {see Figs. 5A, 13A, 14A, and 15A) of the fluid flow separation
chamber 28, and a hvdrocarbon sensor 34 that is configured to be supported by the fluid flow
separation chamber 28, When the oil handling facility mclades the petroleum storage tank 26,
the inlet conduit 30 extends from the petroleum storage tank 26 to the inlet 29, and is configured
to dehiver fluid 22 that is discharged from the petroleum storage tank 26 to the fluid flow
separation chamber 28, The monitoring system 20 can further include a heater 81 that is
configured to deliver beat to the inlet conduit 30, thercby preventing the fluid from freezing in
the inlet condutt 30 during periods of cold weather.

[0040] The monitoring system 20 can further include a second or outlet conduit 32
having a first end attached to an outlet 31 (see Figs. SA, 13A, 14A ) and 15A) of the fluid flow
separation chamber 28, and a second end configured to deliver the fluid 22 to a location in the
environment, such as the carth. The outlet condwt 32 can define an inner cross-sectional arca
that is greater than that of the inlet conduit 30, Thus, the outlet condut 32 can define an inner
diameter that is greater than that of the mlet conduit 30, In one example, the outict conduit 32
can have an inner diameter of five inches or greater (such as between S inches and 10 inches),
and the inlet conduit 30 can have an mner diameter of less than five inches (such as between 2
mches and 5 inches}, though it should be appreciated that the inner diameters of the inlet conduit
30 and the outlet condoit 32 can be alternatively dimensioned as desired. It should be further
appreciated that the size of the separation chamber 28 and conduits can be scaled up or down
depending on the volume of fluid 22 that is expected to be received by the fluid flow separation
chamber 28 in a given application.

[0041] It is recognized that seals can wear, and other conditions can allow gquantities of
petroleum of the storage tank 26 to enter the mlet conduit 30, In order to prevent the delivery of
the fluid 22 to the ambient environment outside the containment arca when the flaid 22 contains
a predetermined threshold amount of petroleum, the monitoring system 20 can include a
hvdrocarbon sensor 34 that is configured to detect the threshold amount of hydrocarbons m the
fluid 22 at a location nside the fluid flow separation chamber 28, When the o1l handling facility
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is configured as a petroleum storage facility, the hydrocarbons can, for instance, be present in
petroleum that has entered the fluid 22 from the storage tank 26. In this regard, the hydrocarbon
sensor 34 can be referred to as a petroleum sensor, and the monitoring system 20 can be referred
1o as a petroleum monttoring system. As will be described 1n more detail below, the fluid flow
separation chamber 28 s configured to cause hydrocarbons present in the fhnd 22 to rise to the
upper surface of the fluid 22 to create a sheen, such that it can be reliably detected by the
hvdrocarbon sensor 34, For example, the fluid flow separation chamber 28 can be configured to
disrupt the flow of the fluid 22 from the inlet 29 to the outlet 31 so as to cause hvdrocarbons
present in the fluid 22 to nise to the upper surface of the fluid 22, Thus, the fluid flow separation
chamber 28 can include one or more features that disrupt the flow of the fluid between the mlet
29 1o the outlet 31. Further, as described in more detail below, the monttoring system 20 can
prevent the delivery of the fluid 22 mto the environment when the hyvdrocarbon sensor 34 detects
the predetermined threshold amount of petroleam in the fhuid 22. The threshold amount can be
any amount of petroleum in the fluid 22 that is greater than zero. For instance, the threshold
amount can be anv amount of petroleum that produces a sheen on an upper surface of the fluid
22. The hydrocarbon sensor 34 can be constructed as described in U.S. Patent No. 7,688,428,
the disclosure of which is hereby incorporated by reference as if set forth in its entirety herein. It
should be appreciated, of course, that the hydrocarbon sensor 34 can be constructed in
accordance with any alternative embodiment as desired, suitable to detect petroleum present ina
fuid.

[0042] As dlustrated in Figs. 2-3B, the petroleum storage tank 26 can include a base 36,
and at least one side wall 38 that extends up from the base 36, The side wall 38 can define an
mner surface 38a and an outer surface 38b opposite the mner surface. The mner surface 38a can
at least partiaily define an interior 40 of the storage tank 26 that is configured to house a quantity
of petroleum. For instance, the base 36, the side wall 38, and the floating roof 24 can cooperate
50 as to define the interior 40 of the storage tank 26. The at least one side wall 38 can be
configured as a cvlindrical wall, or can define any suitable alternative shape as desired.

[0043] The floating roof 24 defines a lower surface 24a and an upper surface 24b
opposite the lower surface 24a. The lower surface 24a is configured to face the miterior 40 of the
storage tank 26. As the volume of petroleum stored 1n the interior 40 of the storage tank 26
increases, the floating roof 24 rises with respect to the at least one side wall 38, Similarly, as the
volume of petroleum stored in the nterior 40 of the storage tank 26 decreases, the floating roof
24 falls with respect to the at least one side wall 38. For instance, the floating roof 24 can nde
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along the inner surface 38a of the at least one side wall 38 as the floating roof 24 rises and falls.
The floating roof 24 can be sealed against the inner surface 38a of the side wall 38 sp as to
prevent the leakage of petroleum through the interface between the floating root 24 and the inner
surface 38a of the side wall 38, and mto the envircnment. Further the sealed mterface between
the Hoating roof 24 and the inner surface 38a of the side wall 38 can prevent envirommental
contaminants from entenng the interior 40 of the petroleum storage tank 26, In the event that
water were to enter the interior 40 of the storage tank 26, the water is typically drained through a
sump i the base 36 of the storage tank 26, and removed from the stored petrofeum.

[0044] In one example. the lower surface 24a of the floating roof 24 1s configured to
ride along the upper surface of the petroleum stored m the intorior 40 of the storage tank 26. As
a result, the floating roof 24 is configured to ride along the upper surface of the petroleum
contained in the interior 40 of the storage tank 26 as the volame of petroleum contained in the
interior moreases and decreases. It should be appreciated that the volume of petroleum in the
urterior 40 of the storage tank 26 can cause the floating roof 24 to be positioned at a location
such that the upper surface 24b of the floating roof 24 is disposed below an upper end of the at
least one side wall 38, Accordingly, the upper surface 24b of the floating roof 24 and the mner
surface 38a of the side wall 3% at an upper portion 39 of the side wall 38 that is disposed above
the floating roof 24 can define a basin 42 that can be configured to collect the fluid 22, which can
be provided as storm water during periods of rain.

[0045] In order to allow for the discharge of the fhud 22 from the basin 42, the storage
tank 26 can inchude a drain 44 that extends through the floating roof 24 from the upper swrface
24b 1o the lower surface 24a. The inlet conduit 30 can extend from the floating roof 24, and in
particular from the drain 44, through the interior 40 of the petrolewm storage tank 26, and out the
petrolesm storage tank 26 to the inlet 29 of the fuid flow separation chamber 28, Thus, the inlet
conduit 30 places the drain 44 1 fluid communication with the fluid flow separation chamber 28.
The mlet conduit 30 can have any dimension as desired, such as a cross-sectional dimension
between one inch and ten inches. The let conduit 30 can include a butterfly valve or any
suitable alternative actuated valve as desired configured to regulate the flow of the thud 22
through the inlet conduit.  The miet conduit 30 mcludes a first conduit segment 30a that extends
from the drain 44 1n the floating roof 24. In particular, the first conduit segment 30a can be
conpled to the lower surface 24a of the floating roof 24 inside the interior 40 of the petroleum

storage tank 26, and in fluid communication with the drain 44, The first conduit segment 302
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can, for mstance be coupled to the lower surface 24a of the floating roof 24 via a flexible or
otherwise movable joint 46.

[0046] The inlet conduit 30 can further include a second inlet conduit segment 30b that
extends between the first inlet conduit segment 30a and the nlet 29 of the fluid flow separation
chamber 28, The second nlet conduit segment 30b can be movably coupled with respect to the
first inlet conduit segment 30a. In one example, the second conduit segment 30b can attach at a
first end to the inlet 29 of the fuid flow separation chamber 28, Further, the second conduit
segment 30b can attach at a second end, opposite the first end, to the first conduit segment 30a.
In another example, the inlet conduit 30 can include at least one intermediate conduit segment
30 coupled from the sccond end of the second conduit segment 30b to the first conduit segment
30a. The conduit segments can be attached to each other via a flexible or otherwise movable
joint 46 as described above. Further, the first end of the second conduit segment 30b can be
attached to the inlet 29 of the fluid flow separation chamber 28 via the movable jomt 46
Alernatively, because the orientation of the second conduit 30b can remain constant as the
floating voof 24 is raised and lowered with respect to the at least one side wall 38 due to the
mclusion of the at least one intermediate conduit segment, the first end of the second conduit 30b
can be fixedly attached to the indet 29 of the fluid flow separation chamber 28. | should
therefore be appreciated that the inlet conduit 30 can place the drain 44 10 fluid communication
with the mlet 29 of the thud flow separation chamber both when the floating roof 24 is at a first
vertical position with respect to the at least one side wall 38, and when the floating roof 24 is at a
second vertical position with respect to the at least one side wall 38 that is different than the first
position.

[0047] The conduit segments 30a, 30b, and 307 can be attached to cach other via the
movable joint 46. Accordingly, as the floating roof 24 rises and lowers with respect to the at
least one side wall 38, the movable joint 46 allows the conduit segments to change in onentation
and position with respect to the floating roof 24 without compromusing the sealed interface
between the first conduit segment 30a and the floating roof 24, Alternatively or additionally, one
or more of the conduit segments 30a, 30b, and 30° can be flexible conduits.

[0048] Referring now generally to the embodiments of Figs. 3A-3B, 13A-13B, 14A-
14B, and 15A-15B, in each embodiment, the thud flow separation chamber 28 defines a chamber
body 48, such that the inket 29 and the outlet 31 extend through the chamber body 48 The outlet
31 is posttioned downstream from the miet 29 with respect to the direction of the flow of fluid 22
through the chamber 28. The chamber body 48 can include a base 50 and at least one outer wall
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32 that extends up from the base 30. For tnstance, the outer wall 52 can extend up from the base
50 along a transverse direction T. The transverse direction T can be oriented in a vertical
direction during use. The base 30 and the outer wall 52 cach defines a respective inner surtace
that cooperate with each other to define an interior 53 of the fluid flow separation chamber 28.
The thud How separation chamber 28 can further include a heater that is configured to deliver
heat to the chamber body 48, for instance the base 50, s0 as o prevent fluid 22 disposed in the
nterior 33 of the separation chamber 28 from freezing.

[0049] The chamber body 48, and thus the fluid flow separation chamber 28, further
meludes a plerality of baffles 54 that extend up from the base 50, For instance, the baffles 54
can extend up from the base 50 along the transverse direction T. The baffles 54 can be disposed
adjacent each other along a lateral direction A that is perpendicular to the transverse direction T.
The lateral direction A can thus be oriented 1o a horizontal direction during use. The chamber
body 48, including the bage 30, the baffles 34, and the outer wall 52, can be made of any suitable
material as desired. In one example, the chamber body 48 can be metallic.

[0050] The fluid flow separation chamber 28 defines a plurality of flind tlow channels
36 that arc configured to deliver the fluid from the inlet 29 to the outlet 31, The floid flow
channels 56 can be defined between adjacent ones of the baffles 54. The fluid flow channels 36
can further be detined between outermost ones of the baffles 54 and the at least one outer wall
32, The fhud flow channels 56 can be sequentially arranged with respect to the direction of fluid
flow from the nlet 29 to the cutlet 31 of the fluid flow separation chamber 28, Thus, the fluid 22
travels from the floating roof 24, through the mnlet conduit 30 and the inlet 29, through the fluid
Hlow channels 56, and out the outlet 31, The baffles 54 and corresponding channels 56 direct the
flind 22 to flow i different directions sequentially at least once as it flows from the et 29 to
the outlet 31, For instance, the different directions can be opposite directions. The separation
chamber 28 can further include an upper wall 51 that is supported by the upper end of the outer
wall 52, and can cover the outer wall 52 and the baffles 54, Further, the upper wall 51 can seal
against the outer wall 32 and the baffles 54, thereby closing the upper ends of the fhud flow
channels 36. The upper wall 51 can be configured as a cover that can be removable (for
removed mnstance 1n 1ts entirety or hinged to the chamber body 48) from the upper ends of the
outer wall 52 and the baffles 54, and subsequently reattached to the chamber body 48,

[0051] The fluid flow channels 56 can have a constant width W throughout the
separation chamber 28. Alternatively, the fluid flow channels 56 can have different widths W.
For instance, one or more channels 56 disposed downstream of one or more upstrean channels
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56 can have a respective width W greater than that of the upstream channels 36, The width W
can be measured along the lateral direction A between adjacent ones of the baffles 54, or with
respect to outermost channels 56 between the outermost ones of the baffles 54 and the outer wall
52. Thus, it should be appreciated that the flurd flow channels 56 can define a constant cross~
sectional arca. Alternatively, one or more of the channels can have a greater cross-sectional area
than one or more others of the fhud flow channcls 56, For instance, the one or more channels
having the greater cross-sectional arca can be disposed downstream of the onc or more others of
the fluid flow channels 56. The cross-sectional area of the fhud flow channels 56 can, for
mstance, be measured along a plane that is oriented along a direction normal to the direction of
fluid flow through the fluid flow channels 56. In one example, the planc can be defined by the
transverse direction T and the lateral direction A.

[0052] In one example, cach of the plarality of baffles 54 defines a firstend and a
second end oppostte the first end with respect to a longitudinal direction L that is perpendicular
to cach of the transverse direction T and the lateral direction A. The longitudinal direction L can
be oriented along a horizontal direction during use. At least one of the first and second ends of
cach of the baffles 54 can be spaced from the outer wall 52, Therefore, the fluid flow separation
chamber 28 defines a plurality of gaps 57 that allow the fluid 22 to flow from a respective one of
the fhuid flow channels 56 sequentially into an adjacent one of the fluid flow channels 56 until
the thad 22 flows out the cutlet 31,

[0053] In one example, the gaps 57 can be defined by cach of the baffles 54 and the
outer wall 32. Thus, the gaps 57 can be at least partially defined by the batfles 54, and in
particular by the second ends of the bafties 54. It should be appreciated that the gaps 57 can be
defined in any suitable alternative manner as desired. For instance the baffles 54 can define
openings therethrough that defing the respective gaps 57 suitable to allow the fluid 22 to flow
from the fluid flow channels 56 into an adjacent one of the fhud flow channels 56. The gaps 537
can be aligned with cach other along a horizontal plane that can be defined by the lateral
direction A and the longitudinal direction L. Further, the plane can extend paralie! {o the base
50. Accordingly, the thuid 22 can flow along a flow path from the nlet 29 to the outlet 31 that is
defined by the longiudinal direction L and the lateral divection A. The flow path 1s thus defined
between the base 50 and the upper wall 51. It should be appreciated that the plane can be
oriented normal to the transverse direction T, as the fluid 22 flows from cach of the fluid flow

channels 56 uxto an adjacent one of the fhud flow channels 56 from the mlet 29 to the outlet 31
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[0054] The plurality of baffles 34 can include a first group of at least one baffle 54a and
a second group of at lcast one baffle 54b. In one cxample, adjacent ones of the baffles 54 can be
spaced from each other along the lateral direction A. Thus, the baffles 54 can be oriented along
respective planes that are defined by the transverse direction T and the longitudinal direction L.
Accordingly, at least a pair of the baffles 54 can be oriented parallel to each other. For instance,
all of the baffles can be onented paralle! to each other,

[0055] The outer wall 52 can include a first end 52a, and a second end 52b spaced from
the first end 52a along the longitudinal direction L. The outer wall 532 can define any suitable
size and shape as desired. For instance, the outer wall 52 can be cvlindrical, otherwise round,
angled, or a combination of the above. In onc cxample, the outer wall 52 can be rectangularin a
plane that 1s defined by the longitudinal direction L and the lateral direction A between the base
50 and the upper wall $1. For instance, the outer wall 52 can mclhude a first end wall 58aand a
second cnd wall 58b opposite the first end wall 58a. For wnstance, the first and second end walls
58a and 58b can be oppostie cach other along the longitudinal direction L. The first end second
ends walls 58a and 58b can extend up from the base 50. For instance, the first end second ends
walls 582 and 58b can extend up from the base 50 along the transverse direction T. The first end
of the outer wall 52 can be defined by the first end wall 58a, and the second end of the outer wall
52 can be defined by the second end wall 58b.

[0056] The outer wall 52 can further include a first side wall 60a and a second side wall
60b opposite the first side wall 60a. For instance, the first and second side walls 60a and 60b can
be spaced from cach other along the lateral direction A. Each of the first and second side walls
60a and 60b can be connected between the first and second end walls 38a and 38b. For mstance,
the first and second side walls 60a and 60b can each extend from the first end wall 38ato the
second end wall 58b. In one example, the base 40, the outer wall 52, and the baffles 54 can
define one single monolithic component. Alternatively, any one or more up to all of the base 40,
the outer wall 52, and the baffies 54 can be attached to any one or more of the base 40, the outer
wall 52, and the baffles 54 in any manner as desired.

[0057] The inlet 29 defines an opening that extends through the outer wall 52 of the
chamber body 48. For mstance, the mlet 29 can extend through the first end 52a of the outer
wall 52. In one example, the mlet 29 can extend throagh the first end wall 38a of the outer wall
52, The inlet 29 is open to and in fluid communication with a first one of the channels 56, which
can be referred to as an upstream-~most channel 56, Thus, the inlet 29 can be open to an
upstream-most channel 36 such that the fluid 22 flows from the inlet 29 directly to the upstream-
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most chanmel 56, In an alternative example, the inlet 29 can extend through the first sidewall 60a
of the outer wall 32, such as at a location that 1s proximate to the first end 523 of the outer wall
52. For mstance, the inlet 29 can extend through the first sidewall 60a of the outer wall 52 at a
location that 1s closer to the first end wall 58a than the second end wall 38b. It should be
apprectated that the terms “upstream” and “downstream”™ and derivatives thereof are used herein
with respect to the direction that the fluid 22 travels from the floating roof 24 to the second end
of the outlet conduit 32, and thus from the inlet 29 to the outlet 31 of the fhud flow separation
chamber 28,

[0058] The inlet 29 can have a cross-section D in a plane that is perpendicular to the
direction of the flow of the fluid 22 through the mlet 29. The cross-sectional dimension D can
extend along a horizontal direction during use. For mstance, the cross-sectional dimension D can
be aligned with the lateral dircetion A when the inlet 29 extends through the first end wall 52a.
Altematively, the cross-sectional dimension D of the inlet 29 can be aligned with the
longitudinal direction L when the inlet 29 extends through the first side wall 60a. To one
example, the cross-sectional dimension I3 of the inlet 29 can be oniented such that 1t is parallel 1o
the width W of the upstream-most channel 56 as shown in Figs. 5B, 13B, and 14B. Insucha
case, the cross-sectional dimension I3 of the inlet 29 can be less than the width W of the
upstream-most channel 56 adjacent the inlet 29. Thus, the inlet 29 can be open to only the
upstream-most channel 56 of the channels 56, and an entirety of the flow of the fluid 22 can pass
through the inlet 29 to the upstream-most channel 56.

[0059] 1n ancther example, the cross-sectional dimension D of the inlet 29 can be
onented such that the cross-sectional dimension D of the miet 29 is angularly offset from the
width W of the upstream-most channel 56. For example, as shown in Fig. 15B, the cross-
sectional dimension D of the inlet 29 can be orented such that it is perpendicular to the width W
of the upstream-most channel 56. In such a case, the cross-sectional dimension D of the inlet 29
is not dependent upon the width W of the upstream-most channel 56. Thus, the cross-sectional
dimension D of the inlet 29 can be less than, greater than, or equal to the width W of the
upstream-most channel 56.

[0060] Siularly, the outlet 31 defines an opeming that extends through the outer wall
32 of the chamber body 48. For instance, the outlet 31 can extend through the sceond end 52b of
the outer wall 32. In one example, the outlet 31 can extend through the second end wall 38b of
the outer wall 32 as shown in Figs. 5A-58. The outlet 31 15 open to and in fluid communication
with a second one of the channels 536, which can be referred to as a downstream-most channel
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56. Thus, the outlet 31 can be open to the downstream-most channel 56 such that the fluid 22
flows from the outlet 31 directly to the downstream-most channel 56. In an alternative example,
the outlet 31 can extend through the sccond sidewall 60b of the outer wall 52 as shown in Figs.
13A-15B. Formstance, the outlet 31 can extend through the second sidewall 60b of the outer
wall 52 at a location that ts between the first end wall 38a than the second end wall 58b.

[0061] The outlet 31 can have a cross-section in a plane that is perpendicular to the
direction of the flow of the fluid 22 through the outlet 31, Further, the outict 31 has a cross-
sectional dimension D in the planc that is along a horizontal direction during use. For instance,
the cross-sectional dimension D of the outlet 31 can be aligned with the lateral direction A when
the outlet 31 extends through the second end wall 52b. Altematively, the cross-sectional
dimension D of the outlet 31 can be aligned with the longitudinal direction L when the outlet 31
extends through the second side wall 60b. In one example, the cross-sectional dimension D of
the outlet 31 can be oriented such that it is parallel to the width W of the downstream-most
channel 56 as shown in Fig. 5B, In such a case, the cross-sectional dimension D of the outlet 31
can be less than the width W ot the downstream-most channel 56 adjacent the outlet 31. Thus,
the outlet 31 15 open to only the downstream-most channel 56 of the chanoels 56,

[0062] In another example, the cross-sectional dimension D of the outlet 31 can be
oriented such that it is angularly offset from the width W of the downstream-most channel 56.
For example, as shown i Figs. 13A-15B, the cross-sectional dimension D of the outlet 31 can be
oricnted such that it is perpendicular to the width W of the downstream-most channel 536, In
such a case, the cross-sectional dimension D of the outlet 31 is not dependent upon the width W
of the downstream-most channel 56, Thus, onenting the cross-section of the outlet 31 such that
the cross-sectional dimension B of the outlet 31 1s perpendicular to the width W of the
downstream-most channel 56 aliows the outlet 31 to have a cross-sectional dimension D that is
greater than the width W of the downstream-most channel 56, Tt will be noted, however, that the
cross-sectional dimension Db of the cutlet 31 can be less than, greater than, or equal to the width
W of the downstream-most channel 56.

[0063] In some examples, as shown in Figs. SA, 5B, and 13A-15B, the chamber body
48, and thus the fluid flow separation chamber 28, can include at least one flow-restricting wall
55, It will be understood that, in some examples, the fluid flow separation chamber 28 can
include a plurality of flow-restricting walls, and that at least a portion of the following
description can pertain to cach of the flow-restucting walls. The flow-restricting wall 55 can
extend mto one of the channels 56. For example, the flow-restricting wall 55 can extend into the
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downstream-most charmel 56 as shown. Alternatively, the flow-restricting wall 55 can extend
imto a channel 56 that is upstream of the downstream-most channel 56,

[0064] The flow-restricting wall 53 can be disposed between the outer wall 32 and an
outermost one of the baffles 54, or can be disposed between adjacent ones of the baffles 54
Further, the flow-restricting wall 35 can be angularly offset with respect to the dirgction of the
flow of the fluid 22 through its respective channel 56. Thus, the flow-restricting wall 35 can
Lt the flow of the fluid 22 through the respective channel 56 so as to disrupt the flow of the
fluid 22 through the channcl 56. For example, the flow-restricting wall 55 can obstruct a first
portion of the flow of the flwid 22 through its respective channel 56, while permitting a second
portion of the flow of the fluid 27 to pass through the respective channe! 56 to the outlet 31, fn
one example, the flow-restricting wall 35 can be perpendicular to the direction of the flow of the
fluid 22 through its respective channel 56, The flow-restricting wall 55 can be made of any
suitable material as desired. In one example, the flow-restricting wall 35 can be metallic.

[0065] The flow-restricting wall 55 can define a first end 55a and a second end 55b
offset from the first end 55a. The first end 53a can be adjacent to one of (1} a respective baffle 54
that defines the channel 56 in which the flow-restricting wall 35 18 disposed and (i1} the outer
wall 52. For example, the first end 55a can be attached to the one of the respective baftle 54 and
the outer wall 32. The second end can be adjacent to a respective baftle 54 that detines the
channel 56 in which the flow-restricting wall 535 15 disposed. In ong example as shown, the first
end 53a is attached to the outer wall 52 and the second end 55b is attached to the baffle 54b by
welding or other suitable fastener. The fastening can be such that at least one, such as both, of
the interfaces between the tlow-restricting wall 35 and the outer wall 52 and between the flow-
restricting wall 35 and the baffle 54b 1s porous so as to allow water o seep through the at least
one interface. Thus, it can be said that at least of the mterfaces defines a gap 39, Altersatively,
the welding can be such that at least one, such as both, of the interfaces between the flow-
restricting wall 53 and the outer wall 52 and between the flow-restricting wall 35 and the baffle
54b 1s water tight so as to prevent water from seep through the at least one interface. Inan
alternative embodiment, at least one of the first and second ends 55a and 55b can be spaced from
both the respective baffle 54 that defines the channel 36 m which the flow-restricting wall 55 1s
disposed and from the outer wall 52, In other words, least ong of the first and the second ends
33a and 55b of the flow-restricting wall 55 can be a free end that is not attached to any baffle 54
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[0066] The flow-restricting wall 55 can have a upstream-most surface 55¢, and a
downstream-most surface 55d spaced from the upstream-most surface 55¢ along the direction of
the fluid flow. The upstream-most surface 53¢ can oppose the direction of the fhud flow, and the
downstream-most surface 55d can face the direction of the fhud flow. Thus, the upstream-most
surface 55¢ can be angularly offset from the direction of the fluid flow. In one example, the
upstream-most surface 55¢ can be normal to the direction of the fhud flow. The upstream-most
and downstreani-most surfaces 35¢ and 53d can extend between the first end 55a and the second
end 55b. In one example, the flow-restricting wall 55 can have a thickness from the upstream-
most surface 55¢ to the downstream-most surface 55d that is less than a width from the first end
55ato the seccond end 35b.

[0067] When implemented in the downstream-most channel 36, the flow-restricting
wall 35 can be spaced from the outlet 31 along a horizontal direction. For example, the flow-
restricting wall 55 can be spaced from the outlet 31 along the longitudinal direction L so as to
define a gap between the flow-restricting wall 35 and the outlet 31, Further, the fluid flow
separation chamber 28 can be configured to support the sensor 34 at a sensor location, and the
How-restricting wall 55 can be spaced between the sensor location and the outlet 31 with respect
1o the direction of fluid flow. In some cotbodiments, the fluid flow separation chamber 28
mclude the sensor 34, and the How-restricting wall 55 can be spaced between the sensor 34 and
the outlet 31 with respect to the direction of thud flow. It will be understood that the floid flow
separation chamber 28 can be distributed together with, or separately from, the sensor 34.

[0068] The flow-restricting wall 55 can have a width along a horizontal direction that is
less than or substantially equal to a width of the channel 56 m which the flow-restricting wall 35
is disposed. In some embodiments, the fluid flow separation chamber 28 can define a gap 59
between the flow-restricting wall 535 and one of (i} a respective baffle 54 that defines the channel
56 i which the flow-restricting wall 55 18 disposed and (11} the outer wall 32, The gap 59 can
allow the fluid 22 to flow through a respective one of the fluid flow channels 56 from the
upstream-most side 55¢ of the flow-restricting wall 55 to the downstream-most side 55d of the
flow-restricting wall 55 The flow-restricting wall 55 can have a height along the transverse
direction T. In one example, the height of the flow-restricting wall 55 can be less than a height
of the outer wall 32 along the transverse direction T. Further, the height can be greater than a
height from the base 50 to a top of the outlet 31 such that the flow-restricting wall 55 extends
higher than the outlet 31. Thus, the flow-restricting wall 535 can allow the fluid to flow over the
flow-restricting wall 55 to the outlet 31. In another example, the height of the flow-restricting
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wall 535 can be equal to a height of the outer wall 32 along the transverse direction T, Thus, the

flow-restricting wall 55 can hmit flow of the fluid over the flow-restricting wall 535, In addition
or altematively, the flow-restricting wall 535 can be spaced from the basc 50 along the transverse
direction T so as to aliow fhnd to flow under the flow-restricting wall 53,

[0069] In one example, the gap 59 can at least partially be defined by a respective flow-
restrigting wall 55, For example, the gap 59 can be defined by the second end of the flow-
restricting wall 55. The gap 59 can be defined between flow-restricting wall 35 and one of a
baffle 54 and the outer wall 32, {t should be appreciated that the gap 59 can be defined in any
suitable alternative manner as desired. For instance, the flow-restnicting wall 535 can define an
opening thercthrough that defines a respective gap 59 suitable to allow the fluid 22 to flow from
the upstream-most side 35¢ of the flow-restricting wall 55 to the downstream-most side 55d of
the flow-restricting wall 55. The gap 59 can be aligned with the gaps 57 along a plane that can
be defined by the lateral direction A and the longitudinal direction L. Thus, the flow-restricting
wall 35 can have a cross-sectional area in a first vertical plane, the channel 56 nto which the
flow-restricting wall 55 extends can have a cross-sectional area in a second vertical plane that is
paraliel to the first vertical plane, and the cross-sectional area of the channel 56 can be greater
than the cross~-sectional arca of the flow-restricting wall 35. In one example, the first and second
vertical planes can be defined in the lateral direction A and the transverse divection T.

[0070] In one example, as shown in Figs. 3A, 3B, and 13A-15B, a first flow-restnicting
wall 535 can be disposed in the downstream-most channel 56. The flow-restncting wall 35 can
extend from the outer wall 52 into the downstream-most channel 536, Further, the second end
55b of the flow-restricting wall 33 can be spaced from the baffle 54 that defines the downstream-
most chamnel 56, Thus, a gap 59 can be at least partially defined between the flow-restricting
wall 55 and the baffle 54 that defines the downstream-most channel 56, and in particular between
the second end of the flow-restricting wall 55 and the baffle 54, It will be noted that, in
alternative examples, the flow-restricting wall 35 can be disposed in a channel other than the
downstream-most channel 56, or a plurality of flow-restricting walls 55 can be disposed in a
plurality of channels 36. Additionally, more than one flow-restricting wall 55 can be disposed
within the same channel 56.

[0071] Referring more specifically to the embodiments in Figs. 5A-5B and 13A-13B,
the first group of at least one hafflc 34a and the second group of at least one baffle 34b can be
alternatingly arranged with cach other. Thus, the at lcast ong baftic 54 of the first group of at
least one baffle 54a can be altematingly arranged with the at least one batfle 54 of the second
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group of the at least one baffle 54b. Further, the first ends of the first group of at least one baffle
34a can be disposed opposite the first ends of the second group of the at least one baffle 54b, for
mstance with respect to the longitudinal direction L. The second ends of the first group of at
least one baffle 54a can be disposed opposite the sccond ends of the second group of the at least
one baffle 54b, for instance with respect to the longitudinal direction L. Thus, adjacent ones of
the gaps 57 that are adjacent cach other with respect to the direction of the flow of the fluid 22
through the separation chamber 28 are spaced from cach other along the longitudinal direction L,
and are turther offset from cach other with respect to the lateral direction.

[0072] The at least one first end of the first group of at least one baffle 54a can extend
from the first end 52a of the outer wall 52. The at least one gap 57 defined by the first group of
at least one batfle 54a can be disposed proximate the second end 52b of the outer wall 52 that is
opposite the first end 52a of the outer wall 52, for instance with respect to the longitudinal
direction L. Thus, the at least one gap 57 defined by the first group of at least one baffle 54a can
be disposed closer to the second end 52b of the outer wall 52 than the first end 52a of the outer
wall 52. The at least one first end of the second group of at least one baffle 54b can exiend from
the second end 52b of the outer wall 52, Thas, the at least ong gap 37 defined by the second
group of at least ong baftic 54b can be disposed proximate the first end 52a of the outer wall 32
Thus, the at least one gap 57 defined by the second group of at least one baftle 54b can be
disposed closer to the first end 52a of the outer wall 52 than the second end 52b of the outer wall
52. It should be appreciated that the gaps 57 defined by the first and second groups of at least
one baftle S4a and 54b can define a horizontally onented sementine thow path for the fluid 22
traveling from the inlet 29 to the outlet 31

[0073] In one example, the at least one first end of each of the first group of at least ong
baffle 54a extends from the first end wall 58a. The at least one second end of each of the first
group of at least one baffle 34b can be spaced from the second end wall 58b so as to define the
respective at least one gap 57, The first end of cach of the second group of at least one baftle
54b extends from the second end wall 38b. The second end of each of the second group of at
lcast ong baftic 54b can be spaced from the first end wall 38a so as to define the respective at
least one gap 57.

[0074] The first group of at least ong baffle 54a can extend from their respective first
ends to their respective second ends in a first direction. The first direction can be oriented along
the longitudinal direction L. The first end of cach of the first group of the at least one baffle 54a
extends from the outer wall 32. For instance, the first end of cach of the first group of the at Jeast
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one baffle S4a extends from the first end 52a of the outer wall 52, The second end of the first
group of at least one baffle 54a can define the gap 57 as described above. Thus, in one example,
the second end of the first group of at least one baffle 54a can be spaced trom the outer wall 52
Each of the second group of at least one baffle 54b can extend from its respective first end to 115
respective second end along a second direction that 1s angelarly offset from the first direction.
For instance, the second direction can be opposite the first direction. Thus, the second direction
can be oriented along the longitudinal direction L. The first end of cach of the second group of
at least one baffle 54b extends from the outer wall. For mstance, the first end of cach of the
second group of the at feast one baffle 34b extends from the second end 52b of the outer wall 52
The second end of each of the second group of at least one baffle 54b can define a respective gap
57 as described above. Thus, in one example, the second end of each of the second group of at
least one baffle 34b can be spaced from the outer wall 52,

[0075] The first side wall 60a can cooperate with a first laterally cutermost one of the
baffles 54 so as to define a respective first one of the thuid flow channels 56. The first one of the
fluid flow channels 56 can be an upstream-most one of the fluid flow channels 56 with respect to
the flow of the fhud 22 through the separation chamber 28. Similarly, the second side wall 60b
can cooperate with a second laterallv outermost one of the baffies 34 so as to define a respective
second one of the fluid flow channels 56. The second one of the fluid flow channels 56 can be a
downstream-most one of the fluid flow channels 56 with respect (o the flow of the fhad 22
through the separation chamber 28. The baffles 54 can cooperate with one another so as to
define one or more fluid flow channels 56 between the upstream-most one of the fluid flow
channels 56 and the downstream-most one of the fluid flow channels 56 with respect to the flow
of the fluid 22 through the separation chamber 28. The thud flow channels 56 defined between
the upstream-most one of the fluid flow channels 56 and the downstream-maost one of the fluid
flow channels 36 can be referred to as mner fhud flow channels 56.

[0076] During operation, the fluid 22 enters the inlet 29 of the fluid flow separation
chamber 28, The fhud 22 then travels sequentially through the upstream-most one of the fluid
flow channels 36, the mner fluid flow channels, and the downstream-most one of the fluid flow
channels 56 along a serpentine flow path between the inlet 29 and the outlet 31. For mstance, the
flind 22 can travel altematingly in the first direction through respective first ones of the fluid
flow channels 56, and in the second direction through respective second ones of the fluid flow
channels 56. In one example, the flmid 22 can travel 1o the first direction through the upstream-
most channel 36, m the second direction through the inner channel 36, and 1n the first direction
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through the downstream-most channel 56, The first and second directions can be oriented
substantially along the longitudinal direction L, taking into account variations in the fluid flow
through the fluid flow chaonels 56.

[0077] The thud 22 can travel along the lateral divection A through the gaps 57
between the adjacent fhad flow channels 56, Further, the flow of the fluid 22 through the
downstream-most channel 56 can be restricted by the flow-restncting wall 35, The fluid 22 then
exits the fluid flow separation chamber 28 out the outlet 31. The fluid flow separation chamber
28 1s configured 1o cause the fluid 22 to flow through the flnd flow channels 536 at a tlow rate
that is less than the flow rate through the inlet conduit 30. For instance, adjacent ones of the
baffles 34 can be spaced a first distance along the lateral direction A, and the mnlet 29 defines a
cross-sectional dimension D along the lateral direction A, such that the first distance is greater
than the cross-sectional dimension D, Further, the outlet 31 can define a cross-sectional arca that
is greater than or substantially cqual to the cross-sectional arca of the mfet 29. Designing the
cross~sectional arca of the outlet 31 o be greater than the cross-sectional area of the inlet 29 can
reduce the risk of the fluid flow separation chamber 28 overflowing. Alternativelv or
additionally, the height of the baffles 54 from the base 50 to the upper ends of the baffles 54 can
be spaced a distance that i1s greater than the cross-sectional dimension of the wndet 29,
Accordingly, a cross-sectional arca of the flnd 22 along a plane defined by the transverse
direction T and the lateral direction A in the fluid flow channels 56 is greater than the cross-
sectional arca of the fluid 22 in the nlet conduit 30.

[0078] Referrng now more specifically to the crmbodiment in Figs. 14A-148, the first
group of at least one baffle 54a and the second group of at least one baffle 54b can be aligned
with each other along the lateral direction A. Thus, the at least one baffle 54 of the first group of
at least one baffle 54a can be aligned with the at least one baffle 34 of the second group of the at
least one baffle 34b. For example, the first ends of each of the first group of at least one battle
Sda can be aligned with the first ends of the second group of the at least one batfle 54b, for
nstance with respect to the lateral divection A, Further, the second ends of the first group of at
least one baffle 54a can be aligned with the sccond ends of the second group of the at least one
baffle 54b, for mnstance with respect 1o the lateral direction A. Note that, in altemative examples,
the second ends of the first group of at least one baffle 54a may be out of alignment with the
second ends of the second group of the at least one baffle 54b, for instance with respect to the

{ateral direction A
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[0079] The first end each baffle 54a of the first group can extend from the first end 52a
of the outer wall 32, Each baffle 54a of the first group can define at least one gap 57 that is
disposed proximate the second end 52b of the outer wall 52 that 1s opposite the first end 52a of
the outer wall 52, for instance with respect to the longitudinal divection L. Thus, cach gap 57
defimed by the first group of at least one baffle 34a can be disposed closer to the second end 52b
of the outer wall 52 thao the first end 522 of the outer wall 52, Similarly, the first end of cach
baffle 54b of the second group can extend from the first end 52a of the outer wall 32. Each
baffle 34b of the second group can define at least one gap 57 that 1s disposed proximate the
second end 32b of the outer wall 32, Thus, ¢ach gap 57 defined by the second group of at least
one baffle 54b can be disposed closer to the second end 52b of the outer wall 32 than the first
end 52a of the outer wall 532, Ags shown, adjacent ones of the gaps 57 can be aligned with cach
other along the lateral direction A. It should be appreciated that the gaps 57 defined by the first
and second groups of at least one baffle 54a and 54b can define a horizontally oriented flow path
for the fluid 22 traveling from the inlet 29 to the outlet 31

[0080] In one example as shown in Figs. 14A-14B, the first end of each baffle 54a of
the first group can extend from the first end wall 58a. Further, the at least one second end of
cach baffle 54a of the first group can be spaced from the second end wall 58b so as to define the
respective at least one gap 37. Similarly, the first end of each baffic 54b of the second group can
extend from the first end wall 58a, and the second end of each baffle 54b of the sceond group can
be spaced from the second end wall 58b so as to define the respective at least one gap 57. Each
baffle 54a of the first group can extend from their respective first ends to their respective second
ends in a first direction. The first direction can be oriented along the longitudmal direction L.
Similarly, each baffle 54b of the second group can extend from its respective first end to s
respective sccond end along the first direction.

[0081] The first side wall 60a can cooperate with a first laterally outermost one of the
baffles 54 so as to define a respective first one of the fluid flow channels 36, The first one of the
fluid flow channels 36 can be an upstream-most one of the flund flow channpels 56 with respect to
the flow of the fluid 22 through the separation chamber 28. Similarly, the second side wall 60b
can cooperate with a second laterally outermost one of the batfles 54 so as to define a respective
second one of the fluid flow channels 36, The sccond one of the fluid flow channels 56 can be a
downstream-most one of the fluid flow channels 56 with respect to the flow of the fluid 22

through the separation chamber 28,
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[0082] The baffles 54 can cooperate with one anocther so as to define at least one flow-
settling compartment 65. it will be understood that, 1o some examples, the fhud flow separation
chamber 28 can define a plurality of flow-scttling compariments, and that at least a portion of the
following description can pertain to each of the flow-settling compartments. For example, the
flow-setthing compartment 65 can be disposed between the baffle or baffles 54a of the first group
and the baffle or baffles 54b of the second group. The flow-settling compartment 65 can be
defined between the upstreanm-most one of the fluid flow channels 56 and the downstream-~-most
one of the fhud flow channels 36, The flow-settling compartment 65 is at least partially defined
between adjacent ones of the fluid flow channels 56 and the cuter wall 32, For example, the
flow-setthing compartment 65 can be at least partially defined between adjacent ones of the fluid
flow channels 36 and the first end 52a of outer wall 52, such as by the first end wall 58a. The
flow-settling compartment 65 has a first end 633, and a second end 65b offset from the first end
65a along the longitudinal direction L. The first end 63a is closed at the first end 52 of the outer
wall 52. Further, the second end 65b is open to the fhuid flow channels 56 at a Jocation that is
closer to the second end 52b of the outer wall 52 than the first end 52a of the outer wall 32
Thus, the second end 65b of the flow-setthing compartment 65 18 open to and in thud
communication with the fluid flow channels 56. As such, the fluid 22 can flow mto and out of
the flow-settling compartment 63 through the same end or opening of the flow-settling
compariment 63.

[0083] During operation, the fluid 22 enters the mlet 29 of the fluid flow separation
chamber 28. The fluid 22 then travels through the upstream-most one of the fluid flow channels
56 towards the flow-scttling compartment 65 and the downstream-most one of the fluid flow
channels 56, The cross-sectional area of the flow-settling compartment 65 is greater than that of
the inlet 29. As a result, the flow of the flaid 22 can slow as the flow-settling compartment 63
fills with the fhud 22. Further, as the flow-setthng compartment 635 fills with the flud 22, the
fluid 22 in the flow-settling compartment 65 slows the flow of the thad 22 from the upstrcam-
most one of the fluid flow channels 36 o the downstream-most one of the fluid flow channels
56. In one example, the fluid 22 can travel in the first direction through the upstream-most
channel 36, in the second direction into the flow-settling compartment 63, in the first direction
out of the flow-settling compartment 65, and in the second direction through the downstream-
most channel 36, The first and second directions can be ortented substantially along the
longitudinal direction L., takimg into account variations in the fluid flow through the thuid flow
channels 56
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[0084] The fluid 22 can travel along the lateral direction A through the gaps 57
between the adjacent fluid flow channels 56, Further, the fluid 22 can also travel along the
{ateral direction A from the upstream-maost channel 56 to the downstreanm-most channel 36, In
such a case, the fluid 22 in the flow-settling compartment 65 can slow the flow of the thuid 22
from the upstream-most channel 56 to the downstream-most channel 536, As described above,
the flow of the fluid 22 through the downstream-most channel 56 can be resiricted by the flow-
restricting wall 55. The fhud 22 then exits the fluid flow separation chamber 28 out the outlet
31

[0085] The fluid flow separation chamber 28 is configured to cause the fhuid 22 to flow
through the fluid flow channels 56 at a flow rate that 1s less than the flow rate through the mlet
conduit 30. For instance, adjacent ones of the baffles 34 can be spaced a first distance along the
lateral direction A, and the inlet 29 defines a cross-sectional dimension It along the lateral
direction A, such that the first distance 1s greater than the cross-sectional dimension D, Further,
the outlet 31 can define a cross-sectional area that is greater than or substantially equal to the
cross-sectional arca of the inlet 29, Alternatively or additionally, the height of the baffles 54
from the base 50 to the upper ends of the baffles 54 can be spaced a distance that 1s greater than
the cross-sectional dimension of the inlet 29. Accordingly, a cross-sectional area of the fluid 22
along a plane defined by the transverse direction T and the lateral direction A in the fluid flow
channels 56 is greater than the cross-sectional area of the fluid 22 i the inlet conduit 30.

[0086] Referning now more specifically to the embodiment in Figs. 15A-13B, the
chamber body 48, and thus the fluid flow separation chamber 28, can include at least one flow-
diverting wall 63. It will be understood that, in some examples, the fhud flow separation
chamber 28 can include a plurality of flow-diverting walls, and that at least a portion of the
folowing description can pertain to each of the flow-diverting walls. The flow-diverting wall 63
can receive the flow of the fluid 22 along one direction, and divert the flow along a different
direction. Further, the flow-diverting wall 63 can slow the flow of the fluid into at least one of
the channels 56. The flow-diverting wall 63 can extend up from the base 50. For instance, the
flow-diverting wall 63 can extend up from the base 50 along the transverse direction T. The
flow-diverting wall 63 can have a height along the transverse direction that is less than or equal
to a height of the outer wall 32,

[0087] The flow-diverting wall 63 can be opposite the inlet 29, and can thus be
considered to be an inlet flow-diverting wall 63. For example, the flow-diverting wall 63 can
mclude a first side 63a, and a second side 63b opposite the first side 63a. The first side 63a can
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face the inlet 29, The first side 63a can be angulardy offset with respect to the direction of the
flow of the fluid 22 through the inlet 29, For example, the first side 63a can be perpendicuolar to
the direction of the flow of the fluid 22 through the inlet 29, Further, in at least one example, the
first side 63a can be parallel to the cross-section of the inlet 29, In one example, the flow-
diverting wall 63 can also include a portion at its upper end that extends from the first side 63a
along the longrudinal direction L, such as towards the inlet 29, The portion can face the base 50
and can limit the flow of the fluid 22 passing over the flow-diverting wall 63. The flow-
diverting wall 63 can be made of any switable matenal as desired. In one example, the flow-
diverting wall 63 can be metallic.

[0088] The flow-diverting wall 63 can define a first end 63¢ and a second end 63d
offset from the first end 63¢. The first end 63¢ of the flow-diverting wall 63 can extend from one
of a baffle 54 and the outer wall 52. Thus, the first end 63¢ of the flow-diverting wall 63 can be
attached to the one of the baffle 54 and the outer wall 52 50 as to prevent the fluid 22 from
passing between the first end 63¢ and the one of the baffle 54 and the outer wall 32, Simularly,
the second end 63d of cach flow-diverting wall 63 can extend from one of a baftle 54 and the
outer wall 52, different from the one of the baffle 34 and the outer wall 52 from which the first
end extends. Thus, the second end 63d of the flow-diverting wall 63 can be attached to the one
of the baffle 34 and the outer wall 52 s0 as to prevent the fluid 22 from passing between the
second end 63d and the one of the baffle 54 and the outer wall 52, In one example as shown in
Figs. 15A-15B, the first end 63c¢ of the flow-diverting wall 63 extends from the outer wall 52,
such as from the first side wall 60a. Further, the second end 63d of the flow-diverting wall 63
extends from one of the battles 54

[0089] The flow-diverting wall 63 cooperates with the outer wall 52 so as to define a
respective first fluid flow channel 56. In particular, the flow-diverting wall 63 is spaced from the
outer wall 32 to define the first flind flow channel 56 between the flow-diverting wall 63 and the
outer wall 532, For example, the flow-diverting wall 63 can be spaced from the first end 52a of
the outer wall 52, and more particularty, from the first end wall 583 of the outer wall 52. The
first fluid flow channel 56 can be an upstream-most one of the fluid flow channels 56 with
respect to the flow of the fluid 22 through the separation chamber 28. The flow-diverting wall
63 and the outer wall 52 direct the flow of the fluid 22 along the lateral divection A.

[0090] ‘The first end of cach baffle 54a of the first group of at least one baffle can
extend from the second end of the flow-diverting wall 63. Each baffle 54a of the first group can
defing at least one gap 37 that is disposed proximate the second end 52b of the outer wall 532 that
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is opposite the first end 52a of the outer wall 52, for instance with respect to the longitudinal
direction L. Thus, cach gap 57 defined by the first group of at keast ong baffle 54a can be
disposed closer to the second end 52b of the outer wall 32 than the first end 52a of the ocuter wall
52. Further, the first end of each baffle 54b of the second group can extend from the first end
32a of the outer wall 52. Similarly, each baffle 54b of the second group can define at least one
gap 57 that 1s disposed proximate the second end 52b of the cuter wall 52, Thus, gach gap 57
defined by the second group of at least one batfle 54b can be disposed closer to the second end
52b of the outer wall 52 than the first end 52a of the outer wall 32, As shown, adjacent ones of
the gaps 57 can be aligned with cach other along the lateral direction A, I should be appreciated
that the gaps 57 defined by the first and second groups of at least one baffle 54a and 54b can
define a horizontally oriented flow path for the flud 22 traveling from the mlet 29 1o the outlet
31

[0091] In one example as shown in Figs. 15A-15B, the at least one second end of cach
baffle 54a of the first group can be spaced from the second end wall 58b so as to define the
respective at least one gap 57, Sinularly, the second end of each baffle 54b of the sccond group
can be spaced from the second end wall 38b 50 as to define the respective at least one gap 57.
Each baffle 54a of the first group can cxtend trom their respective first ends to their respective
second ends 1n a first direction. The first direction can be onented along the longitudinal
direction L. Smmilarly, each baffle 54b of the second group can extend from its respective first
end to its respective second end along the first direction.

[0092] 'The outer wall 32 can cooperate with the baffles 54 so as to define a flow-
settling compartment 65. Thus, the outer wall 52 and the baffles 54 can at least partially define
the flow-setthing compartment 65. For example, the first side wall 60a of the outer wall 52 can
cooperate with a first laterally outermost one of the baffles 54 o as to define the flow-setthing
compartment 63 between the outermost one ot the batfles 54 and first side wall 60a. Further, the
outer wall 52 can cooperate with the low-diverting wall 63 so as to define the flow-settling
compartment 65, Thus, the outer wall 52 and the flow-diverting wall 63 can at least partially
define the flow-settling compartment. For example, the sccond end wall 58b of the outer wall 52
can cooperate with the tlow-diverting wall 63 so as to define the flow-settling compartment 65
between the second end wall 58b and the flow-diverting wall 63.

[0093] The flow-settling compartment 65 has a first end 652, and a second end 635b
offsct from the first end 63a along the longitudinal direction L. The first end 65a is closed at the
flow-diverting wall 63. Further, the second end 65b 1s open to the fluid flow channels 36 ata
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location that is closer to the sccond end 52b of the outer wall 52 than the first end 52a of the
outer wall 52. Thus, the second end 65b of the flow-settling compartment 63 is open to and
fluid communication with the fluid flow channels 36, As such, the fluid 22 can flow into and out
of the flow-settling compartment 65 through the same end or opening of the flow-settiing
compariment 63.

[0094] The second side wall 60b can cooperate with a second laterally outermost one of
the baffles 34 50 as to define a respective second one of the fluid flow channels 56. The second
one of the fluid flow channels 36 can be a downstream-most one of the fluid flow channels 56
with respect to the flow of the fluid 22 through the separation chamber 28, The baffles 54 can
cooperate with one another so as to define one or more fluid flow channels 56 between the
upstream-most one of the fluid flow channels 36 and the downstream-most one of the fluid flow
channels 56 with respect to the flow of the fluid 22 through the separation chamber 28 The fluid
flow channels 56 defined between the upstream-most one of the fluid flow channels 56 and the
downstream-most one of the fluid thow channels 56 can be referred to as inner fhud flow
channels 56.

[0095] Dhuring operation, the fluid 22 enters the inlet 29 of the fhud flow separation
chamber 28. The fluid 22 then travels sequentially through the upstrecam-most one of the flud
flow channels 56, the inner fhnd flow channels 56, and the downstream-most one of the thud
flow channels 56 along a flow path between the inlet 29 and the outlet 31, In addition, the flud
22 can also travel along the lateral direction A through the gap 57 between the mner fluid flow
channel 56 and the flow-setthing compartment 65 and through the gap 57 between the inner fluid
flow channel 56 and the downstream-most fluid flow channel 56. The first and second directions
can be oriented substantially along the longitudinal direction L, taking into account varations in
the fluid flow throogh the fluid flow channels 56,

[0096] In one example, the fluid 22 enters the mlet 29 of the fluid flow separation
chamber 28 along the first divection. The flow-diverting wall 60 diverts the flow from the first
direction to the lateral direction A. The fluid 22 travels in the lateral direction A through the
upstream-most channel 56 1o the inner channel 56. The fluid 22 then travels in the first direction
through the inner channel 56, Next, portions of the fhnd 22 can travel in the lateral direction A
through the gaps 57 to both the downstream-most channel 56 and the flow-setthing compartment
65. In the flow-settling compartment 65, the fhuid 22 can travel in the second direction into the

flow-setthing compartment 65, and in the first dircction out of the flow-setiling compartment 65
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The first and second directions can be oriented substantially along the longitudmal direction L,
taking into account variations in the fluid flow through the fluid flow channels 36.

[0097] The cross-sectional arca of the flow-settling compartment 65 can be greater than
that of the inlet 29, As a result, the flow of the fhuid 22 can slow as the flow-setthing
compartment 65 fills with the fluid 22. Further, as the flow-settling compartment 65 fills with
the fhud 22, the fluid 22 in the flow-settling compartment 65 causes the flow of the fluid 22 from
the mner fluid flow channel 56 to the downstreanm-most one of the fluid flow channels 56 to
stow. In the downstream-most channel 56, the fluid 22 travels 1n the second direction to the
outlet 31, The fhud 22 then exits the fluid flow separation chamber 28 ocut the outlet 31. As
described above, the flow of the fluid 22 through the downstream-most channel 56 can be
restricted by the flow-restricting wall 53,

[0098] The fluid flow separation chamber 28 1s configured to canse the fluid 22 to flow
through the fluid flow channels 56 at a flow rate that is less than the flow rate through the infet
conduit 30. For instance, cach channcl 56 defines a width W along a horizontal direction that is
perpendicular to the direction of tlow through the channel, and the miet 29 defines a cross-
sectional dimension D along the lateral direction A, such that each width W is greater than the
cross-sectional dimension B, Further, the outlet 31 can define a cross-sectional arca that is
greater than or substantially equal to the cross-sectional area of the inlet 29, Altemnatively or
additionally, the height of the baffles 54 from the base 50 to the upper ends of the baffles 54 can
be spaced a distance that is greater than the cross-sectional dimension of the inlet 29
Accordingly, a cross-sectional area of the fhud 22 along a planc that is perpendicular to the
direction of fhnd flow through the fluid flow channels 56 1s greater than the cross-sectional arca
of the fluid 22 in the nlet conduit 30,

[0099] Referring again generally to Figs. 5A-5B and 13A-15B, the separation chamber
23 includes one or more flow-restricting features that can cause the flow rate of the thud 22 to
decrease with respect to the flow rate of the fluid 22 through the mnlet condunt 30, such that
separation chamber 28 causes the flow of the fhud 22 to become laminar. As a result,
hydrocarbons present in the fluid 22 will rise to the upper surtace of the fluid 22 i the chamber
28 between the inlet 29 and the outlet 31, Accordingly, the hydrocarbon sensor 34 can reliably
detect the hyvdrocarbons in the fluid 22

[00100] The one or more flow-restricting features can include a plurality of channels 56
that cooperate with one another to disrupt the flow rate of the fluid 22 received at the inlet 29 by
changing the direction of the flow of the fluid 22 within the chamber 28. The one or more flow-
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restricting features can additionally or alternatively include at least one channel 56 having a
cross-sectional arca that is greater than a cross-sectional arca of the inlet 29, where the cross-
sectional arca of cach channel 56 is perpendicular to the flow of the fhud 22 m the respective
channel and the cross-sectional arca of the mlet 29 1s perpendicular to the flow of the fluad
through the inlet 29. The one or more flow-restricting features can additionally or alternatively
include at least one flow-restricting wall 53 that limits the flow of the fluid 22 through a
respective channel 56 so as to slow the flow of the fluid 22 through the channel 56, The one or
more flow-restricting features can additionally or alternatively include at least one flow-diverting
wall 63 that can receive the flow of the fhud 22 along one direction, and divert an entirety of the
flow along a dittercnt direction so as to slow the flow of the fluid into at least one of the channels
56. The one or more flow-restricting features can additionally or alternatively include at least
one flow-settling compartment 65 that fills with the thuad 22 and slows the flow of the fluid 22
between the fhuid flow channels 56.

[00101] In one example, the hyvdrocarbon sensor 34 is configured o output a signal in
response to a detection of the threshold amount of hydrocarbons in the fluid 22 that travels
through the fluid flow separation chamber 28 along a direction from the inlet 29 to the outlet 31.
The sensor 34 can be supported by the separation chamber 28 or alternative suitable structure,
such that the sensor 34 is positioned to detect a threshold amount of hvdrocarbons in the fluid 22
at a location adiacent the outlet 31 of the separation chamber 28. The threshold amount can be
an amount sufficient to cause a sheen at the upper surface of the fluid 22, Thus, the sensor 34
can be configured to detect hvdrocarbons at the upper surface of the fluid 22, For mnstance, the
sensor 45 can be positioned such that it detects hydrocarbons at the upper surface of the fluid 22
while the fluid is in the separation chamber 28, Thus, in one example, the location adjacent the
outlet 31 is nside the fluid flow separation chamber 28. It should be appreciated that the sensor
34 can be configured to detect petroleum at any suitable location of the separation chamber 28
where it 1s expected that the hydrocarbons will be present at the upper surface of the fluid 22,
The sensor 34 can be mounted to the chamber body 48, such as the outer wall 52, It should be
appreciated, of course, that the hydrocarbon sensor 34 can be mounted to any suitable aliernative
structure such that the sensor 34 15 in operable communication with the fluid 22 so as to sense the
threshold amount of petroleum in the fluid 22, For instance, it 1s envisioned that in certain
examples the sensor can be positioned so as to detect the presence of hydrocarbons in the fluid

22 at a location downstream from the outlet 31.
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[00102] As described above, and referring to Fig. 7, the hydrocarbon sensor 34 18
configured to output a signal in response to a detection of the threshold amount of hydrocarbons
m the fluid 22. The signal can be transmitted over a bard wire, or wirelessly as desired. The
signal can be recetved by a processor, or the hvdrocarbon sensor 34 can include a processor, that
receives the signal and, in response to the signal, sends conmand signals to one or more
peripheral devices, for instance to ¢lose a valve that halts the flow of the fluid 22 through the
separation chamber 28 as described 1o more detail below. The command signals can be
communicated over a hard wire, or wirelessly as desired. Altematively, the penipheral devices
can include a processor that receives the signal directly from the hydrocarbon sensor 34 and, in
response to the signal, activates an alar condition. For mstance, the peripheral devices can
mclude at least one audio alarm 62, at least one visual alarm 64, and at least one remote
transmitter 66 configured to transmit a remote alarm. The audio alarm 62 can be disposed tocal
to the separation chamber 28, Alternatively, the audio alarm 62 can be located remote from the
separation chamber 28, for instance i a control roon.

[00103] The audio alarm 62 is configured to enut an audible signal in response to the
detection of the threshold amount of petroleum as sensed by the hydrocarbon sensor 34,
Sinularty, the visual alarm 64 can be disposed local to the separation chamber 28, Aliematively,
the visual alarm 64 can be located remote from the separation chamber 28, for instance in the
control room. The visual alarm 64 1s configured to emit a visible alarm in response to the
detection of the threshold amount of petroleum as sensed by the hydrocarbon sensor 34, The at
lcast ong remote transmitter 66 can likewise be disposed local to the scparation chamber 28,
Alternatively, the at least one remote transmitter 66 can be located remote from the separation
chamber 28, for instance in a control room. The remote transmitter 66 can be configured to send
an alam signal to a remote location. For instance, the remote transmitter 66 ¢can initiate and
send a message, such as a text message, email, phone call, or the like, (o a user indicating the
alarm condition. Alternatively or additionally, the remote transmitter 66 can update a webpage
or other communications medium for detection by a user. Altematively, the system 20 can
mclude a web-hrowser application that allows a remote user to monitor the status of one or more
separation chambers 28 disposed at various locations, and operate the system 20 remotely as
desired.

[00104] It is further recognized that diagnostic output can be sent to the remote user
advising the user of the status of the sensor 34, For mstance, when the sensor 34 outputs a first
signal having a first value, such as a first range of millivolis, a diagnostic unit coupled 1o the
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sensor 34 can conclude that the sensor 34 is in a fault condition, and needs to be serviced. When
the sensor 34 cutputs a first signal having a second value different than the first value, suchasa
second range of millivolts, the diagnostic unit concludes that the sensor 34 is operating normally
without sensing hvdrocarbons. When the sensor 34 outputs a third signal having a third value
different than both the first and second values, such as a third range of millivolts, the diagnostic
untt concludes that the sensor 34 is operating normally and has sensed the presence of
hvdrocarbons. The second value can be greater than the first value, and the third value can be
greater than each of the first and second values.

[00105] Referring now to Fig. 6A it is envisioned that in some situations during use,
the petroloum storage tank 26 may allow petroleunt to enter the fluid 22 at a minmimal rate, such
that only a trace amount of hvdrocarbons are present m the fluid 22, Accordingly, the
monitoring system 20 can include at least one oil-absorbent media 68 that s positioned in at least
ong of the fluid How channels 56, such that at least a portion of the fhud 22 passes through the
oil-absorbent media 68. It will be noted that cach of the embodiments of Figs. 5A-5B and 13A-
15B can mclude the at least one oil-absorbent media 68 that 1s positioned in at least one of the
flind flow channels 56 and configured as provided herein. I the fluid 22 passing through the oil-
absorbent media 68 contains petroleum or other hydrocarbons, the oil-absorbent media 68 can
absorb some up to all of the hydrocarbons in the fluid 22 prior to the fluid 22 traveling past the
sensor 34, Accordingly, hydrocarbons that may have been present in the fluid 22 m a sufficient
quantity to cause the sensor 34 to detect an alarm condition can be absorbed by the media 68 m
sufficicnt quantity that allows the fhuid 22 to flow past the sensor 22 without detection of
hvdrocarbons in sufficient quantity that causes the alarm condition.

[00106] In one example, the separation chamber 28 can include at least one or more
absorptive members 70 that comprises the abscrptive media 68, It will be noted that cach of the
embodiments of Figs. 5A-5B and 13A-135B can include the at least one or more absorptive
member 70 that 18 positioned and configured as provided herein. In particular, the oil-absorbent
media can be supported in at least one of the fluid flow channels 56, For instance, the oil-
absorbent media 68 can be supported by at least one of the base 50, the outer wall 32, and at least
one of the baffles 54. The oil-absorbent media 68 can be disposed at a location such that the oil-
absorbent media 68 is positioned to remove the petroleum from the fluid 22. In one example, the
otl-absorbent media 68 can be hydrophobic. For instance, the otl-absorbent media 68 be
configured as any suitable matenial commercially avatiable from Miller Waste Mills, Inc. having
a place of business in Winona, MN. Alternatively, the oil-absorbent media 68 can be
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commercially available from Phase U, Inc., having a principle place of business in Chandler,
AZ. Altematively still, the oil-absorbent media 68 can be commercially available from
Universal Remediation, Inc., having a place of business in Pitisburgh, PA. Visual inspection of
the oil-absorbent media 68 can allow a user to assess whether petroleum 1s being introduced nto
the fhid 22 even though the sensor 34 is not detecting the threshold amount of petroleum in the
fluid 22 sufficient to indicate an alarm condition. Thus, the user can replace or clean the oil-
absorbent media 68, and can proactively take steps to address the source of petroleum ingress
into the fhnd 22

[00107] As described above, it is recognized that the separation chamber 28 can be
configured to causc hydrocarbons in the fluid 22 to nise to the upper surface of the fluid 22 to
create a sheen as the fluid 22 travels through the separation chamber 28, Accordingly, the oil-
absorbent media 68 can be positioned such that the upper surface of the fluid 22 flowing through
the separation chamber 28 is aligned with a portion of the absorptive media 68, Thus, the oil-
absorbent media 68 can define at least a location that is spaced up from the base 30, For
instance, the oil-absorbent media 68 can be movably supported at an upper end of the chamber
body 48 in one of the flaid flow channels 56 such that the flow of the thad 22 through the one of
the fluid flow channels 56 can causce the oil-absorbent media 68 to risc to the upper surface of the
fluid 22 as the fluid 22 travels past the oil-absorbent media 68. For instance, the monttoring
system 20 can include at least one cage 72 that cach contains at least one the oil-absorbent
member 70 that 1s made of the cil-absorbent media 68. The oil-absorbent member 70 can be
cylindrical in shape or can define any alternative suitable shape as desired. The petroleum
absorbent member 70 can, for imstance, be posttioned so as to extend between and from adjacent
ones of the baffles 54, or an outermost one of the baffles 54 and the outer wall 52, The cage 72
is flaid-permeable, such that the cage 72 allows the fluid 22 1o flow therethrough between the
miet 29 and the outlet 31 of the separation chamber 28. The cage 72 can be pivotally attached to
the chamber body 48 or the upper wall 51, such that the cage 72, and thas the contained oil-
absorbent media 68, rides along the upper surface of the fluid 22 as the fluid 22 travels through
the separation chamber 28. The separation chamber 28 can mclude a phurality {¢.g., more than
one} cage 72, disposed in series with respect to the flow of the fhnd 22 through the separation
chamber 28. Thus, one of the oil-absorbent members 70 can be disposed downstream of another
one of the oil-absorbent members. When the absorbent members 70 have become saturated with
petroleum, the saturated absorbent maembers 70 can be replaced with new absorbent members 70,
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For instance, the cage 72 can be opened, the saturated absorbent members 70 can be removed,
new absorbent members 70 can be inserted mto the cage 72, and the cage 72 can be closed.

[00108] Alternatively, as llustrated in Fig. 68, which illustrates a portion of the fluid
flow separation chamber 28, the petroleum absorbent member 70 can be pivotally attached to a
pivot member 71 that is 1n turn pivotally attached to the chamber body 48, For mstance, the
pivot member 71 can be a rod that extends through apertures in the separation chamber wallg,
and thus is rotatably 1o the walls. The petroleum absorbent member 70 can be attached to the
pivot member at its upper end, such that the petroleum absorbent member 70 1s configured to
ride along the upper surface of the fhud in the manner described above with respect to Fig. 6A.

[00109] Referring now to Figs. 8A-8B, the separation chamber 28 can further include
at least one magnet 74 such as a plurality of magnets 74 that are mounted to any suitable location
of the chamber body 48 m at least one or more up to all of the fluid flow channels 56, such as the
base 30, the outer wall 52, and one or more of the baffles 54. For example, the magnets 74 can
be mounted to at least one of the inner surfaces of the base 50 and the outer wall 52, The
chamber body 48 can be made of a ferrous material, such that the at least one magnet 74 1s
magnetically fastened to the chamber body 48. Because the at least one magnet 74 is positioned
i the flow of the fluid 22, the at least onc magnet 74 can attract and atiach, directly or indirectly,
to ferrous particulates disposed in the fluid 22,

[00110] [t has been discovered that, particularly in a floating roof storage tank, as the
root 24 translates up and down, the corresponding seals bear against the inner surface of the tank
26. Continuous usage can cause the mner surface of the outer wall of the tank 26 to wear and
scale, thereby generating particulates that sit atop the floating roof 24, Conscquently, rainwater
can dircct the particulates through the drain 44 and ultimately into the separation chamber 28.

As the particulates flow through the separation chamber 28, they become attached to the magnets
74, and are prevented from flowing through the outlet 31, In one example, the particulates can
be rusted or otherwise corroded stecl from the tuner surface of the side wall of the storage tank
26. The magnetic ficld of the magunets 74 attracts the particulates to the magnets 74, such that
the particulates attach to the magnets and arc prevented from exiting the separation chamber 28
through the outlet 31,

[00111] [t has been further discovered that the inlet conduit 30 can be susceptible to
corrosion, particidarly when used in environments with high salt concentrations in the air, for
mstance, near an occan. As the inner surface of the inlet conduit 30 corrodes, particles from the
mner surface of the et conduit 30 are produced that are visnally distinguishable from the
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particles from the immner surface of the outer wall of the tank. For instance, the particles from the
miet conduit 30 are tvpically substantially larger than the particles from the outer wall of the
tank. Further, while the scaling from the inner surface of the outer wall of the tank 26 can be
observed through visual inspection of the outer wall of the tank 26, corrosion of the inner surface
of the inlet conduit 30, on the contrary, 1s not easily detected by visual inspection as the inlet
conduit 30 resides in the mterior of the tank 26. The particles from the inlet conduit 30 travel
with the fluid 22 mto the separation chamber 28 where they attach to the one or more magnets
74.

[00112] Visual inspection of the particles attached to the magnet 74, for instance based
on size and/or shape, can indicate to the user where the particulates originated. For instance, the
size of plurality of the particles from the inlet conduit 30 are typically greater than the size of
plurality of the particles of the outer wall of the tank 26. In particular, the presence of a grouping
of larger particles attached o the one or more magnets 74 can indicate that structural integrity of
the inlet condutt 30 1s being compromised. Thus, the user can further investigate or determine
that one or more segments of the inlet conduit 30 should be repaired or replaced. Accordingly, a
method can include the steps of generating the particles from the cuter wall of the tank and the
mlet conduit, attaching the particles to the at least one magnet 74, and visually inspecting the
particles to wdentify an wdentifving characteristic that distinguishes the particles from the outer
wall of the storage tank 26 and the particles from the inlet conduit 30. The identifving
characteristic can be a size.

[00113] In order to facilitate the casy removal of the particulates from the magnets 74,
the magnets 74 can be disposed in a phvsical bamier, such as a film. It is desirable for the
physical barrier to be usable in the fluid 22 that 1s recetved in the separation chamber 28. In one
example, each of the magnets can be disposed in its own barrier. Alternatively, more than ap of
the magnets 74 can be disposed in a common barrier. The film can be porous with respect fo
magnetic field, such that the magnetie ficld of the magnets 74 travels through the filn and causes
the particles in the fluid 22 to attach to the magnets 74. To remove the particulates from the
magnets 74, the magnets 74 can be removed from the barrier. The barrier can then be cleaned
and reused. Alternatively, the barrier can be disposable and discarded, and a new barrier can be
placed about the magnet 74. It can be said that the particulates attach to the magnets whether or
not the magnets are disposed in the barrier. The barrier can, for instance, be made of any film

material, such as rubber, for instance nitrile, neoprene, or latex. The film can define an interior
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within which the magnets 74 are disposed. Alternatively, the film can be wrapped arcund the
magnets 74.

[00114] In another example illustrated in Fig. 8B, the at least one magnet 74 can be
mounted onto an exterior surface of the fluid flow separation chamber 28 that 13 oppostte the
mierior 53, The at least one magnet 74 can be operatively aligned with a respective at least one
of the fluid flow channels 56, such that the at least one magnet 74 dircets a magnetic force into
the at least onc of the fluid flow chanunels 56 sufficient to entrap ferrous particulates that are
traveling with the flwad through the separation chamber 28. In one example, the at least one
magnet 74 can be disposed beneath the base 50, such that the base 50 is disposed between the
micrior 53 ofthe fluid flow separation chamber 28 and the magnets 74. The at least one magnet
74 can include a plurality of magnets that are each aligned with a respective one or more up to all
of the fluid flow channels. As ferrous particulates disposed in the fluid travels through the fhand
flow separation chamber 38, they become attached to the base 50 at a location of the base 50 that
1s operably aligned with the magnets 74. Thus, the magnets 74 are configured to entrap the
ferrous particulates, either through direct attachment (for instance when the magnets 74 are
disposed in the mnterior 53 of the separation chamber} or through indirect entrapment (for
mstance, when the maguoets 74 are disposed 1n a barner or are mounted to the exterior of the
separation chamber 28). The magnets 74 can be housed n any suitable contanment apparatus
77 such as a drawer. The drawer can be moved between a closed position whereby the magnets
arc operatively aligned with the fluid flow channels 36, and an open position that allows the
magnets 74 to be removed. Thus, when the fluid flow separation chantber 28 is disconnecied
from incoming fluid, the magnets 74 can be removed from the separation chamber 28, and the
base 50 can be cleaned of accumulated ferrous particulates.

[00115] Referring now to Fig. 8A, the monttoring system 20 can include one or more
valves that are configured to move between an open position and a closed position. When n the
open position, the valves permit the fluid 22 to flow therethrough, and when in the closed
position, the valves prevent the fluid 22 from flowing therethrough. For instance, the monitoring
svstem 20 can include a manual valve 76 disposed upstrcam of the separation chamber 28 with
respect to the direction of the fluid flow. For instance, the manual valve 76 can be disposed
the inlet conduit 30 at a focation between the petroleum storage tank 26 and the inlet 29 of the
separation chamber 28. The manual valve 76 can include a manual actuator 78 that can be
moved between a first position that places the manual valve 76 in the open position, and a second
position that places the manual valve 76 in the closed position. When the manual valve 76 13 1n
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the open position, the manual valve 76 does not prevent the flow of the flind 22 from the
petrolenm storage tank 26 to the separation chamber 28, When the manual valve 76 15 1n the
closed position, the manual valve 76 prevents the fluid from flowing from the petroleum storage
tank 26 1o the separation chamber 28. Thus, the manual valve 76 is configured to prevent the
fluid 22 from flowing from the petrolewm storage tank 26 to the separation chamber 28 even
when the hydrocarbon sensor 34 does not detect an alarm condition,

[00116] The monitoring system 20 can further include at least one antomatic valve that
is configured to move between the open position and the closed position depending on the sensed
condition of the hydrocarbon sensor 34, In particular, as described above, the hyvdrocarbon
sensor 34 is configured to output a signal in response to a detection of the threshold amount of
hydrocarbons in the fluid 22, The signal can be received by a processor, or the hydrocarbon
sensor 34 can include a processor, that receives the signal and, in response to the signal, send
command signals to one or more peripheral devices. Altematively, the peripheral devices can
mclude a processor that receives the signal directly from the hydrocarbon sensor 34 and, in
response to the signal, activates an alarm condition. The penipheral devices can include the at
least one automatic valve. The at least one automatic valve can be in the open position when the
hvdrocarbon sensor 34 does not detect the threshold amount of hydrocarbons in the fluid 22.
When the hvdrocarbon sensor 34 outputs the signal in response to a detection of the threshold
amovnt of hydrocarbons in the fluid 22, the at least one automatic valve in response moves from
the open position to the closed position. When the hydrocarbon sensor 34 does not detect the
threshold amount of hydrocarbons in the fluid 22, the at least one automatic valve can operaie in
the open position. Thus, the at least one automatic valve can be referred to as a normally open
valve.

[00117] The at least one automatic valve can inchide an automatic nlet valve 80 that
can be disposed in the nlet conduit 30. The inlet valve 80 can be disposed between the inlet 29
of the separation chamber 28 and the mamisal valve 76. Alternatively, the manual valve 76 can
be disposed between the automatic inlet valve 80 and the let 29 of the separation chamber 28.
It should be appreciated that the second end of the inlet conduit 30 can be defined by cither the
manual valve 76 or the inlet valve 80. Alternatively, both the manual valve 76 and the inlet
valve 80 can be disposed between the first and second ends of the mlet conduit 30, During
operation, when the hydrocarbon sensor 34 does not detect the threshold amount of hvdrocarbons
mn the fluid 22, the automatic inlet valve 80 does not prevent the fluid 22 from flowing from the
floating roof 24 to the scparation chamber 28. Accordingly, when both the manual valve 76 and
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the automatic nlet valve 80 are in the open position, the thud 22 1s able to flow from the floating
roof 24 through the inlet conduit 30 and into the separation chamber 28. When either of the
manual valve 76 and the automatic mlet valve 80 is in the closed position, the fluid 22 upstream
of the closed one of the manual valve 76 and the automatic mlet valve 80 1s prevented from
flowing to the separation chamber 28. The flaid 22 gpstream of the closed one of the manual
valve 76 includes the fluid 22 disposed on the floating roof 24 and in the inlet conduit 30 at a
location of the inlet condutt 30 that is upstream of the closed one of the manual valve and the
automatic inlet valve 80.

[00118] i is recognized that when the threshold amount of hydrocarbons is present in
the fluid 22 and the automatic inlet valve 80 1s therefore moved to the closed position, the fluid
22 1o the separation chamber 28 may contain hydrocarbons in a quantity such that it is
undesirable to deliver the thud 22 nto the environment. Accordingly, the outlet conduit 32 can
include a region 82 that is sized and configured to retain the fhind 22 disposed in the separation
chamber 28 after one or both of the manual valve 76 and the automatic inlet valve 80 has been
moved to the closed position. In particular, the region 82 can define a P-trap 83. For mstance,
the region 82 can extend down and then up so as to define a substantial U-shape. The volume of
the region 82 of the outlet conduit 32 can be at least equal to the volume of the separation
chamber 28. For mstance, the volume of the region 82 of the outlet conduit can be at least equal
to the volume of the separation chamber 28 in addition to the length of the inlet conduit 30 that is
disposed dowastream of one or both of the valves 76 and 80, Accordingly, once the threshold
amount of hydrocarbons is sensed in the fluid 22, the fluid 22 that is disposed upstream from the
sensed fluid 1s prevented from flowing mto the ambient environment. Further, the outlet conduit
32 can define a drain 84 in the region &2 that can be opened so as to direct the fluid 22 disposed
in the region through a drainage tube and into any suitable containment apparatus where the fluid
22 can be analyzed, and the hydrocarbons can be removed prior to delivering the fluid 22 to the
ambient environment. Thus, the hydrocarbon laden fluaid 22 in the separation chamber 28 can be
safely removed without delivering the hydrocarbon into the ambient environment.

[00119] Ahlcematively or additionally, refernng now to Figs. 9-10, the at least one
automatic valve can include an automatic outlet valve 86 that can be disposed m the outlet
conduit 32, The first end of the outlet condwt 32 can be defined by the cutlet valve 86.
Alterpatively, the cutlet valve 86 can be disposed between the first and second ends of the outlet
conduit 32. During operation, when the hydrocarbon sensor 34 does not detect the threshold
amount of hydrocarbon in the fhnd 22, the antomatic outlet valve 86 1s in the open position, and
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thus does not prevent the fluid 22 from flowing from the separation chamber 28 out the second
end of the outlet conduit 32 and into the ambient environment. When the hvdrocarbon sensor 34
detects the predetermined threshold amount in the fluid 22, the automatic outlet valve 86 moves
1o the closed position in response to the signal, and thus prevents the fluid 22 disposed in the
separation chamber 28 from flowing through the outlet conduit 32 and into the ambient
environment.

[00120] Further, referring now to Fig. 10, the monitoring system 20 can further mclude
an outlet drain 88 that is configured to dram the fluid captured between the closed outlet valve 86
and the closed manual valve 76 or automatic inlet valve 80. The outlet drain 88 can be disposed
between the outlet valve 86 and the downstream-most one of the manual valve 76 and the
automatic miet valve 80. In onc example, the outlet drain 88 can be disposed between the outlet
31 of the separation chamber 28 and the outlet valve 86, Altematively, the cutlet drain 88 can be
defined by the outlet valve 86. The outlet drain 88 is configured to be opened after the outlet
valve 86 has been closed, so as to direct the fluid 22 disposed between the inlet valve 80 and the
outlet valve 86 mito any suitable containment apparatus where the fluid 22 can be analyzed, and
the hvdrocarbons can be removed prior to delivering the fluid 22 to the ambient environment.
Thus, the hydrocarbon laden fluid 22 in the scparation chamber 28 can be safely removed
without dehivering the hvdrocarbon into the ambient envivonment. The base 50 can be sloped
downward along a direction from the mlet 29 toward the cutlet drain 88, 50 as to assist in
directing the flow of fluid 22 from the inlet 29 toward the outlet drain 88. In one example. the
automatic outlet valve 86 can prevent fluid from flowing from the outlet 31 to the outlet conduit
32.

[00121] [t is appreciated that it 13 desirable to ensure that once the valve or vales are
closed in response to the sensed threshold amount of hydrocarbous, the closed valve or valves do
not reopen while petroleum remains present. Accordingly, in one example, it can be desirable to
ensure that a quantity of fluid 22 s disposed in the separation chamber 28, 8o long as fhad 22 is
disposed within the chamber, the sensor will detect the presence of the threshold amount of
hvdrocarbons when present. If, on the other hand, fluid 22 15 entirely removed from the
separation chamber 28, the sensor 22 would not detect hydrocarbons, and thus would cause the
mlet and outlet valves to open, even though a condition exusts that is allowing hvdrocarbons to
enter the fluid 22, Accordingly, it may be desirable to space the outlet drain 88 above the base of
the separation chamber 28, Alternatively, the region 82 of the outlet conduit 32 can be located
slightly above the outlet 88 of the separation chamber 28. Alternatively stil, the fluid 22 can be
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removed in its entirety from the separation chamber 28, and the monitoring system 20 can
operate such that the closed valve or valves are not allowed to open until a user causes them to
open. As aresult, the system will not allow hydrocarbon-laden fluid to enter and potentially exit
the separation chamber 28 unless a user manually ispects the monitoring system 20.

[00122] Referning again to Fig. 9, it is recognized that when the threshold amount of
hydrocarbons is sensed in the floid 22 and the automatic nlet valve 80 is moved to the closed
position, a substantial volume of fluid 22 may remain on the floating roof 24, and the volume of
fluid 22 can continue to accumulate duning penods of rain.  Accordingly, in order to remove the
fluid 22 from the petroleum storage tank 26 after the threshold amount of hyvdrocarbons is sensed
m the fluid 22, the monitoring system 29 can nclude a bypass valve 90 1n the indet conduit 30,
and a bypass conduit 92 that extends from the mlet conduit 30, The bypass valve 90 can be
moved between an open position and a closed position. When the bypass valve 90 is in the
closed position, the bypass valve 90 prevents the fluid 22 from flowing from the inlet conduit 30
to the byvpass conduit 92. When the bypass valve 90 1s in the open position, the bypass valve 90
allows the flind 22 to flow from the mlet conduit 30 to the bypass conduit 92, In one example,
when the bypass valve 90 15 in the open position, the bypass valve can cause the fluid 22 to flow
from the inlet conduit to the bypass conduit 92, The bypass conduit 92 can direct the fluid 22
mto any suitable containment apparatus that aliows the fluid 22 to drain from the floating roof 24
of the storage tank.

[00123] The bypass valve 90 can be disposed upstream of the automatic indet valve 80,
The bvpass valve 90 can further be positioned upstream of the manual valve 76. Simarly, the
bypass conduit 92 can be disposed upstream of the avtomatic miet valve 80, The bypass conduit
92 can further be positioned upstream of the mamual valve 76, The bypass conduit 92 can extend
from the inlet conduit 30 to the containment apparatus that is configured to receive the fluid 22
from the storage tank, thereby allowing the fluid 22 to drain from the floating roof 24. During
operation, the bypass valve 90 1s in the closed position while the hyvdrocarbon sensor 34 does not
detect the threshold amount of hydrocarbons in the fluid at the threshold amount. When the
hvdrocarbon scusor 34 detects the threshold amount of hydrocarbons in the fluid 22, the bypass
valve 90 can be moved from the closed position to the open position. For instance, the bypass
valve 90 can be moved from the closed position to the open position by a user. Altematively, the
bypass valve 90 can be manually moved from the closed position to the open position upon
generation of the signal from the hydrocarbon sensor 34 that the threshold amount of
hvdrocarbons has been detected i the flud 22, Thus, the bypass valve 90 can be included in the
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peripheral devices that are configured to automatically actuate in response 1o the detection of the
threshold amount of hydrocarbons 1n the fluid 22, Because the inlet valve 80 is m the closed
position when the threshold amount of bydrocarbons has been detected n the fluid 22, the fluid
22 disposed upstream of the bypass valve 90 tiows through the bypass conduit 92, The flud 22
can be analyzed at the containment apparatus, and anv hvdrocarbons disposed in the fluid 22 can
be removed from the fluid 22, such that the fhud 22 can then be released into the ambient
environment,

[00124] Referring now to Figs. 11A-11C, and as described above, the monitoring
svstem 20 is configured to detect the presence of the selected group of hyvdrocarbons in a fluid 22
1o be discharged from any desirable location of an oil handhing facility 21, The oil handling
facility 21 can be m the form of at least one of a petroleum storage facility 23, an ol processing
facility 23, such as a refinery 37, and an oil muning facility 33 that incledes one or more o1l welis
35, Oil handling facilities can include containment arcas 47, such as dikeg 49, that are
configured to contain fluids 22 such as storm water run off that may be contaminated with
hvdrocarbons, and thus not suitable to be introduced into the ambient environment. Such
containment areas are typically hined with an impervious barrier to prevent the seepage of the
contained fluids into the carth. Bt 1s desired to discharge the fluids from the containment arcaio a
location outside the oil handling facility, where they are often returmned to the carth. However, it
is destred to ensure that the fluids being discharged do not contain environmentally harmful
levels of hydrocarbons. Thus, the location of the oil handling facility can be configured as a
containment arca. The contaimment area 47 can surround mdividual oil handling apparatus, such
as individual petroleum storage tanks 26 or individual o1l wells 35, Alternatively, the
containment area can surroand a plurality of oif handling apparatus, such as a plarality of
petrolenm storage tanks 26 or a plurality of o1l wells 35,

[00125] The monitoring system 20 can include the oil handling facility, mcluding one
or more of the petroleum storage facility 23, incloding the petroleum storage tank, the oil
processing facility 25, and the oil mining facility 33. The monitoring system can further mclude
the fluid flow separation chamber 28, the first or an mlet conduit 30 that extends from the
containment area 47 of the ol handling facidity to an mlet 29 (see Fig. 5A, 134, 14A, and 154)
of the fluid flow separation chamber 28. For instance, the nlet condait 30 can be in fluid
communication with a drain that extends through the dike 49 and into the containment area 47,
such that fluid disposed in the containment arca 47 can flow into the inlet conduit 30, The drain
can be a side drain that extends through the side wall of the dike 49. For instance, the side drain
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can be located at a lower end of the side wall of the dike 49. Alternatively, the dramcanbe a
bottom drain that causes fluid accumulated in the containment area 47 to flow through the
botiom drain and into the inlet conduit 30, As discussed above, the fluid disposed in the
containment arca 47 can be storm water run off from the various apparatus of the oil handling
facility that is surrounded by the dike 49, The monitoring system 20 can include a pump as
desired to induce pressure that dnves the fluid to flow from the containment arga 47 mto the mlet
conduit 30. The inlet conduit 30 s configured to deliver the fluid 22 that 1s discharged from the
contamment area 47 to the thud flow separation chamber 28, as described above, and into the
ambient cnvironment when the sensor does not detect the threshold presence of petroleum in the
fluid.

[00126] Referring now to Figs. 12A-B, it 15 recognized that 01l handling facilities can
often include a storm water run off retention pond 61. The storm water run off retention pond 61
is positicned to receive run off from varicus apparatus of the oil handiing facility 10, For
mstance, when the retention pond 61 is disposed in the containment arca 47, the ran oft can flow
from the o1l handling facility into the retention pond in the containment area 47, for instance
under gravitational forces. In this regard, the retention pond 61 can be disposed at a sufficiently
fow clevation such that run off 1s directed into the retention pond 61 under gravitational forces.
It 18 recognized that retention ponds 61 can exist outside the containment area 47, so long as they
are sufficiently sealed to prevent the flow of the fluid contained in the retention pond 61 from
traveling into the ambient environment. Thus, whether the retention pond 61 is disposed mside
or out of the containment arca 47, the retention pond 61 can be sealed from the soil to prevent
potentially contaminated run off from entenng the groundwater. The monitoring svstem 20 can
further inchude the fluid flow separation chamber 28, the first or an inlet conduit 30 that extends
from the retention pond 61 of the il handhing facility to the inlet 29 {sec Fig. 3A, 13A, 14A and
154) of the fluid flow separation chamber 28. For mstance, the mlet conduit 30 can be n fluid
communication with a drain that 1s in flaid communication with the retention pond 61, such that
fluid disposed in the retention pond 61 can flow info the inlet conduit 30, As discussed above,
the flid disposed in the retention pond 61 can be storm water run off from the various apparatus
of the o1l handling facility. Thus, the location of the oil handling facility can be configured as
the retention pond 61. The nlet conduit 30 1s configured to deliver the fluid 22 that is
discharged from the containment arca 47 to the fluid flow separation chamber 28, as described

above,
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[00127] As illustrated in Fig. 12A in particalar, the thad flow separation chamber 28
can be disposed at a lower elevation than the drain of the retention pond 61, Accordingly, fluid
i the retention pond 61 can flow from the retention pond 61 through the drain and into the fluid
flow separation chamber 28 under gravitational forces. In accordance with this embodiment, the
drain can be disposed at an upper end of the retention pond 61, As a result, the drain is
positioned such that the fluid level in the retention poud 61 is unhikely to reside above the drain.
When the fluid level in the retention pond 61 rises to the level ot the drain, fluid can cascade
through the drain and flow through the inlet conduit 30 and into and into the fluid flow
separation chamber 28 under gravitational forces. A portion up to ali of the inlet conduit 30 can
extend along the ground, or can be buned underground. Alternatively or additionally, a pump
can be induce a pressure that forces the fluid in the retention pond 61 1o flow into the mnlet
conduit 30 and mto the fluid flow separation chamber 28, The pump can be disposed 1n the nlet
conduit 30 or 1n the retention pond 61. It may be desirable, for instance, to empty the retention
pond 61. Thus, the pump can draw the fluid from an input conduit that has a free end proximate
to the base of the retention pond 61. Further, it may be desirable to operate the pump during
normal operation of the monitoring system 20. Alternatively or additionally still, a flaid flow
regulator can it the volumetric flow rate of the fluid that travels from the retention pond 61 to
the thud flow separation chamber 28,

[00128] Alternatively, as illustrated in Fig. 128, the drain of the retention pond 61 can
be a bottom drain, and thus disposed at the bottom of the retention pond 61. As a result, the
drain is positioned such that as fluid 22 accumulates within the retention pond 61, the tfluid flows
through the bottom drain. 1t is envisioned that the thwd 22 can rise to a level above the draim n
some circumstances. For instance, storm water run off can accomulate in the retention pond 61
at a rate faster than the rate at which storm water flows through the monitoring svstem 20, Thus,
the fhud 22 n the retention pond 61 provides a fluid pressure that urges the fluid to flow out the
drain, through the mlet conduit 30, and into the fluid flow separation chamber 28 as described
above. It is understood that it may be desirable to regulate the flow of fluid to prevent the fluid
pressure from causing the fluid 22 to flow at undesirably bigh volumetric flow rates into the fluid
Hlow separation chamber. For instance, the fluid flow separation chamber 28 can be positioned
at a higher clevation than that of the drain. In onc example, the flaid flow separation chamber 28
can be positioned at a higher elevation than that of the retention pond 61, Accordingly,
gravitational forces acting on the fluid 22 in the retention pond 61 can create pressure in the flnd
22 that causes the fluid 22 to travel through the inlet conduit 30 and through the fluid flow
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separation chamber 28. Alternatively or additionally, a pumyp can be disposed in the inlet
conduit 30 or in the retention pond 61 that induces a pressure forcing the fluid in the retention
pond 61 to flow nto the indet conduit 30 and into the fluid flow separation chamber 28. it may
be desirable, for instance, 1o empty the retention pond 61. The pump can thereby draw the fluid
from an mput conduit that has a free end proximate to the base of the retention pond 61, Further,
it may be desirable to operate the pump during nomnal operation of the monitoring system 20.
Alternatively or additionally still, a fhud flow regulator can lunit the volumetric flow rate of the
flund that travels from the retention pond 61 to the fid flow separation chamber 28. It should
be appreciated that one or both of the pump and the fluid flow regulator can also be present in
the monitoring system 20 when the monitoring system 20 drains fluid from the roof of the
storage tank in the manner described above.

[00129] Refernng to Figs. 2-12B in general, 1t should be appreciated that a method can
be provided for assembling the monitoring system 20, The method can include the step of
mstalling the first or automatic indet valve 80 in the first or inlet conduit 30 that extends between
the o1l handling facility and a location extemal of the o1l handling facility. In one exampie, the
first or inlet conduit 30 can extend between the drain 44 in the floating roof 24 and a location
external of the storage tank 26. In another example, the first or inlet conduit 30 can extend
between a containment area and a location external of the containment arca. In still another
example, the first or inlet conduit 30 can extend between a fhud retention pond and a location
remote from the fluid retention pond. As described above, the inlet valve 80 is configured to
selectively permit and prevent fluid from flowing through the first conduit past the valve 80,
The method can further mclude the step of attaching the inlet conduit 30 to the inlet 29 of the
flid flow separation chamber 28, The method can further include the step of placing the
hydrocarbon sensor 34 in operative communication with the interior 53 of the fhud flow
separation chamber 28 at a location proximate fo the outlet 31, such that the sensor 34 1s
configured to sense a presence of hvdrocarbons at the location proximate to the cutlet 31, For
instance, the hydrocarbon sensor 34 can be aimed so as to detect hvdrocarbons in the form of a
sheen on the top surface of the fluid.

[00130] The method can further include the step of installing the second or automatic
outlet valve 86 in the second or outlet conduit 32 that extends out from the outlet 31 of the
separation chamber 28. The automatic outlet valve 86 is configured to selectively permit and
prevent the fluid 22 trom flowing through the outlet conduit 32 past the outlet valve 86, The
method can further include the step of instaliing a feedback mechanism that s configured to
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cause the inlet valve 80 to close in response to sensed petroleum at the sensor 34, The feedback
mechanism can further be configured to caunse the outlet valve 86 to close in response to sensed
petroleum at the sensor 34, The feedback mechanism can be further configured to activate at
least one of the audio alarm 62, the visual alaom 64, and the remote alarm signal 66. The
feedback mechanism can be n the form of a controller or other like apparatus that receives an
indication from the sensor that the presence of hydrocarbongs has been detected.

[00131] The method can further inchude the step of placing the absorbent media 68 in at
least one of the fluid flow channels 56 of the separation chamber 28. The method can further
mclade the step of placing a pluralitv of the absorbent media 68 1o a corresponding plurality up
1o all of the fluid flow channels 56 of the separation chamber 28. For mnstance, the mcthod can
mclude the step of encasing the absorbent media 68 in the water permeable cage 72, The method
can further inchide the step of installing the P-trap in the outlet conduit 32 at a location
downstream of the cutlet 31 of the separation chamber 28 with respect to the flowd flow. The
method can tfurther include the step of attaching a drainage tube to the P-trap. The method can
further include the step of mounting the at least one magnet 74 to the separation chamber 28 at a
location in at least one of the fluid flow channels 56 The method can further include the step of
attaching the bvpass conduit 92 to the mlet conduit 30 at a location upstream of the inlet valve 80
with respect to fluid flow, so as to selectively direct the fluid 22 to flow from the inlet conduit 30
to the bypass condeit 92 when the mlet valve 80 is in the closed position.

[00132] With continving reference to Figs. 1-15B generally, it should be appreciated
that a method can be provided for monitoring for a presence of hydrocarbous o the fluid 22
drained from a location of an oil handling facility. The method can include the step of directing
the fluid 22 from the location of an o1l handling facility and mto the fluid flow separation
chamber 28. In one example. the location of the oil handhing facility is a storage tank 26, and in
particular the floating roof 24. Thus, the directing step can include the step of directing the fluid
from the floating roof 24 through the dran 44 and into the fluid flow separation chamber 28, for
instance through the inlet 29. 1o another example, the location of the oil handiing facility is a
containment arca, and the directing step can include the step of directing the fluid from the
contamment area, through the dike, and into the fluid flow separation chamber 28, for instance
through the inlet 29. In still another example, the location of the oil handling facility 15 a
retention pond, and the directing step can include the step of directing the fluid from the
retention pond under gravitational forces or fluid pressure from fluid pressure in the pond, and
mto the fluid flow separation chamber 28, for instance through the inlet 29. The method can
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further inchude the step of causimng the fhud 22 to flow from the nlet 29 of the fluid flow
separation chamber 28 to the outlet 31 of the fluid flow separation chamber 28. The method can
further mnclude the step of sensing the fluid 22 proximate to the outlet 31 of the fluid flow
separation chamber for the presence of hydrocarbons. When the sensing step detects the
presence of a threshold amount of hydrocarbons in the fluid 22, the method can further include
the step of closing the inlet valve 80 at a location between the roof 24 and the outlet 31 of the
fluid flow separation chamber 28, thereby preventing further flow of the fluid 22 from the ol
handling facility to the cutlet 31 of the fluid flow separation chamber 28.

[00133] During the directing step, the fluid 22 can flow from the location of the oil
handling tacility to the tfluid flow separation chamber 28 at a first velocity, and during the
causing step, the fhnd 22 can flow through the fluid flow separation chamber 2§ at a second
velocity less than the first velocity. For mmstance, the method can further nclude the step of, in
the fhid flow separation chamber 28, converting a turbulent flow of the fluid 22 entering the
mlet 29 of the fluid flow separation chamber 28 to a laminar flow at the outlet 31 of the fluid
flow separation chamber 28. Thercfore, the method can further nclude the step of, m the fhud
flow separation chamber 28, causing a quantity of hydrocarbons present mn the flaid 22 to rise to
an upper surface of the fluid 22 disposed in the fluid flow separation chamber 28, for instance as
asheen. The causing step can turther include the step of directing the fluid 22 sequentially
through the plurality of channels 56 i respective opposite directions. The fhud 22 in the fhad
flow separation chamber 28 can extend from the base 40 of the separation chamber 28 to an
upper surface of the thud 22 along a vertical direction, and the opposite directions are
perpendicular to the vertical direction.

[00134] The causing step can include the step of causing the fluid 22 to flow from the
miet 29 n the fluid flow separation chamber 28 through a first one of the fluid flow channels 56,
such as an upstream-most one of the fluid flow channels 56, and through a second one of the
fluid flow channels 36, such as a downstream-most one of the fluid flow channels 36, to the
outlet 31 of the fhud flow chamber 28, The causing step further can further include the step of
causing the fluid to travel from the first one of the fluid flow channels 56 to the second one of the
thud flow channels 56. The causing step can further inchude causing the fluid travel within a
flid flow channel 56 to be restricted by a flow-restricting wall 55 disposed m the fluid flow
channel 56. When the sensing step detects the presence of the threshold amount of hydrocarbons
i the fluid 22, the method can further include the step of activating an alarm state indicating the
presence of the threshold amount of hvdrocarbons in the flind 22, For mstance, the activating
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step can include at least ong of activating the audio alarm 62, activating the visual alarm 64, and
sending an alarm signal to a remote location.

[00135] When the sensing step detects the presence of the threshold amount of
hyvdrocarbons in the fluid 22, the method can nclude the step of closing the milet valve 80 ata
location upstream of the cutlet 31 of the fluid flow separation chamber 28 with respect to the
direction of fluid flow, thereby preventing further flow of the fhud 22 from the floating roof 24
to the outlet 31 of the fhuid flow separation chamber 28, For instance, the method can include
the step of closing the inlet valve 80 at a location upstream of the inlet 29 of the flnd flow
separation chamber 28 with respect to the direction of flud flow, thereby preventing further flow
of the fluid 22 from the floating roof 24 to the indet 29 of the fhud flow separation chamber 28.
Further, when the sensing step detects the presence of the threshold amount of hydrocarbons
the fhid 22, the method can include the step of closing the cutlet valve 86 at a location
downstream of the outlet 31 of the fluid flow separation chamber 28 with respect to the direction
of fluid flow, thercby preventing further flow of the fluid 22 from the location of the oil handling
facility to the outlet 31 of the fluid flow separation chamber 28,

[00136] The method can further include the step of directing the fluid 22 from the
outlct 31 of the separation chamber through the P-trap. The method can further include the step
of causing a volume of the fluid 22 to flow mto the P-trap that is at Ieast equal to a volume of the
fluid 22 disposed between the inlet valve 80 and the P-trap when the inlet valve 80 is closed.

The method can further melude the step of draining the fluid from the P-trap after the outlet
valve 86 has been closed. The method can further include the step of directing the fluid 22 to the
bypass conduit 92 at a location upstream of the inlet valve 80 once the mnlet valve 80 has been
closed.

[00137] The causing step can include the step of causing the fluid 22 to flow through
the absorbent media in the separation chamber 28 at a location upstream from the sensor 34, The
causing step can further include the step of causing the fluid 22 o flow over the at least one
magnet 74 that is configured to attach to ferrous particulates from the storm water-based fhud 22
m the separator chamber 28

[00138] Further, a method can be provided for installing the monitoring system 20.

The method can nclude the steps of installing the first or automatic valve 80 in the first or inlet
conduit 30. The inlet conduit 30 can extend from a drain that 1s open to an interior of the
containment arca 47 that 1s contained by a dike. The drain can extend through the dike, or can
extend over or under the dike. Alternatively, the milet conduit 30 can extend from a drain of the
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retention pond 61. The valve 80 can be configured to selectively permit and prevent fluid from
Howing through the first conduit past 30 the valve 80, The method can further include the step
of attaching the first conduit 30 to the inlet 29 of the fluid flow separation chamber 28, The
method can further include the step of placing the hydrocarbon sensor 34 in operative
communication with the interior 33 of the fluid flow separation chamber 28 at a location
proximate to the outlet 31, such that the sensor 34 is configured to sense 3 presence of
hydrocarbons at the location proximate to the outlet 31, As described above, the sensor 34 15
configured to sense the presence of hvdrocarbons that are among a group of hyvdrocarbons that
mcludes, but is not necessarily limited to, diesel/fuel oil, lube otl, motor oil, hydraulic odl, jot
fucl, mineral o1, and crude oil. For instance, the hydrocarbon sensor 34 can be aimed 50 as to
detect hyvdrocarbons in the form of a sheen on the top surface of the fluid.

[00139] The method can further include the step of installing the second or automatic
outlet valve 86 in the second or outlet conduit 32 that extends out from the outlet 31 of the
separation chamber 28. The second valve 86 is configured to selectively pernit and prevent
fluid from flowing through the second conduit 32 past the second valve 86, as deseribed above.
The method can further inclade the stop of mstalling a feedback mechanism that is configured to
causc the inlet valve 80 to closc in response to sensed petroleum at the sensor 34, The feedback
mechanism can further be configured to canse the outlet valve 86 to close in response to sensed
petroleum at the sensor 34, The feedback mechanism can be further configured to activate at
least one of the audio alamm 62, the visual alarm 64, and the remote alarm signal 66, The
feedback mechanism can be in the form of a controlier or other like apparatus that receives an
indication from the sensor that the presence of hyvdrocarbons has been detected.

[00140] The method can further include the step of placing the absorbent media 68 m at
least one of the fluid flow channels 56 of the separation chamber 28, For instance, the method
can include the step of encasing the absorbent media 68 m the water permeable cage 72, The
method can further include the step of mstalling the P-trap in the outlet conduit 32 at a location
downstream of the outlet 31 of the separation chamber 28 with respect to the fiuid flow. The
method can tfurther include the step of attaching a drainage tube to the P-trap. The method can
further include the step of mounting the at least one magnet 74 to the separation chamber 28 at a
location in at least one of the fluid flow channels 56, The method can further include the step of
attaching the bypass conduit 92 to the mlet conduit 30 at a location upstream of the indet valve 80
with respect to fluid flow, so as to selectively direct the fluid 22 to flow from the inlet conduit 30
1o the bypass conduit 92 when the inlet valve 80 1s m the closed position.
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[00141] In another example, the oil handling facility can have a plurality of pumps and
associated floats that cause the pumps to operate when the floats have reached a predetermined
fevel, indicative of a potential flood condition. Operation of the pump can drain the accumulated
fluid. Certain situations that can cause the floats to raise to the predetermined level include the
presence of rainwater or runoff water. Accordingly, the separation chamber 28 can be attached
to the outlet of the pump s0 as to allow the drainage of the liquid when the threshold amount of
hvdrocarbons 1s detected, but prevent the drainage when the threshold amount of hydrocarbons is
not detected.

[00142] The ¢mbodiments described in connection with the illustrated embodiments
have heen presented by way of ilhustration, and the present invention is therefore not mtended to
be himited to the disclosed embodiments. Furthermore, the structure and features of cach the
embodiments described above can be applied to the other embodiments descnbed herein.
Accordingly, those skilled in the art will realize that the invention is intended to encompass all
modifications and altemative arrangements included within the spirit and scope of the imvention,

as set forth by the appended claims.
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Claims

1. A fluid flow separation chamber configured to cause petroleum in a fluid to rise to an upper

surface of the fluid, the fluid flow separation chamber comprising:
a chamber body having a base, and an outer wall that extends up from the base;

an inlet that extends through the body, wherein the fluid flow separation chamber is

configured to receive the fluid through the inlet;

an outlet that extends through the body at a location downstream of the inlet with respect
to a direction of fluid flow through the fluid flow separation chamber, wherein the fluid flow

separation chamber is configured to expel the fluid through the outlet;

a plurality of baffles that extend up from the base so as to define a plurality of fluid flow
channels that define a fluid flow path having a directional component that extends along a
horizontal plane between the inlet and the outlet, each fluid flow channel being defined between
a different pair of (i) one of the baffles and (ii) an adjacent one of the baffles or the outer wall;

and

a flow-restricting wall that extends into a select fluid flow channel of the plurality of fluid
flow channels at a position between a channel inlet and a channel outlet of the one of the fluid
flow channels so as to obstruct a first portion of the fluid flow through the select fluid flow
channel at the position between the channel inlet and the channel outlet, while permitting a
second portion of the fluid flow to pass the flow-restricting wall and flow through the select fluid
flow channel to the outlet, wherein the flow-restricting wall extends into the select fluid flow
channel such that the flow-restricting wall does not cause the fluid flow path to reverse itself

within the horizontal plane.

2. The fluid flow separation chamber as recited in claim 1, wherein each of the plurality of
baffles has a first end and a second end, each of the baffles extends from the outer wall at its first
end, and each of the baffles defines a respective gap at its second end opposite the first end, such

that the gaps are aligned with each other along a horizontal plane.

3. The fluid flow separation chamber as recited in claim 2, wherein the gaps are spaced from
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each other along a longitudinal direction that defines the horizontal plane, and are further offset

from each other with respect to a lateral direction that defines the horizontal plane.

4. The fluid flow separation chamber as recited in claim 2, wherein the plurality of baffles

comprises:

a first group of at least one baffle that each extends from its respective first end to its
respective second end in a first direction, whereby the first end of each of the first group of at
least one baffle extends from the outer wall, and the second end of each of the first group is

spaced from the outer wall; and

a second group of at least one baffle that each extends from its respective first end to its
respective second end in a second direction opposite the first direction, whereby the first end of
each of the second group of at least one baffle extends from the outer wall, and the second end of

each of the second group is spaced from the outer wall.

5. The fluid flow separation chamber as recited in claim 1, wherein the flow-restricting wall

extends into a downstream-most one of the fluid flow channels.

6. The fluid flow separation chamber as recited in claim 5, wherein the fluid flow separation
chamber is configured to support a hydrocarbon sensor at a sensor location, and the flow-
restricting wall is spaced between the sensor location and the outlet with respect to the direction

of fluid flow.

7. The fluid flow separation chamber as recited in claim 6, wherein the fluid flow separation
chamber includes the hydrocarbon sensor, wherein the hydrocarbon sensor is configured to
output a signal in response to a detection of a threshold amount of hydrocarbons of a group of
hydrocarbons present in a fluid that travels through the fluid flow separation chamber along a
direction from the inlet to the outlet, wherein the group of hydrocarbons includes diesel/fuel oil,

lube oil, motor oil, hydraulic oil, jet fuel, mineral oil, and crude oil.

8. The fluid flow separation chamber as recited in claim 6, comprising the hydrocarbon sensor

supported at the sensor location.
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9. The fluid flow separation chamber as recited in claim 1, wherein the flow-restricting wall has
a cross-sectional area in a first vertical plane that is angularly offset from a direction of the fluid
flow through the one of the fluid flow channels, the one of the fluid flow channels into which the
flow-restricting wall extends has a cross-sectional area in a second vertical plane that is parallel
to the first vertical plane, and the cross-sectional area of the one of the fluid flow channels is

greater than the cross-sectional area of the flow-restricting wall.

10. The fluid flow separation chamber as recited in claim 1, wherein the flow-restricting wall
defines a first end and a second end offset from the first end along a horizontal direction, and

each of the first and second ends is attached to either one of the baffles or the outer wall.

11. The fluid flow separation chamber as recited in claim 1, wherein the flow-restricting wall has

an upstream-most surface that opposes the direction of the fluid flow.

12. The fluid flow separation chamber as recited in claim 11, wherein the upstream-most surface

is angularly offset from the direction of the fluid flow.

13. The fluid flow separation chamber as recited in claim 1, wherein the flow-restricting wall has
a width along a horizontal direction that is less than or equal to a width along the horizontal

direction of the one of the fluid flow channels into which the flow-restricting wall extends.

14. The fluid flow separation chamber as recited in claim 1, wherein the fluid flow separation
chamber defines a gap between one of (i) a respective baffle that defines the one of the fluid flow
channel into which the flow-restricting wall extends and (ii) the outer wall, such that fluid is

permitted to flow through the gap towards the outlet.

15. The fluid flow separation chamber as recited in claim 1, wherein the fluid flow path is a

horizontally oriented serpentine fluid flow path.

16. A method of monitoring for a presence of hydrocarbons among group of hydrocarbons in a
fluid discharged from a location of an oil handling facility, the group of hydrocarbons including
diesel/fuel oil, lube oil, motor oil, hydraulic oil, jet fuel, mineral oil, and crude oil, the method
comprising the steps of:
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receiving a fluid from the location of the oil handling facility in a fluid flow separation

chamber;

causing the fluid to flow from an inlet of the fluid flow separation chamber to an outlet of
the fluid flow separation chamber through a plurality of fluid flow channels of the fluid flow
separation chamber that define a fluid flow path having a directional component that extends
along a horizontal plane, wherein a flow-restricting wall that extends into a select fluid flow
channel of the plurality of fluid flow channels at a position between a channel inlet and a channel
outlet of the select fluid flow channel obstructs a first portion of the fluid flow through the select
fluid flow channel at the position between the channel inlet and the channel outlet, while
permitting a second portion of the fluid flow to pass the flow-restricting wall and flow through
the select fluid flow channel to the outlet without the fluid flow path reversing itself within the

horizontal plane around the flow-restricting wall; and

sensing the fluid proximate to the outlet of the fluid flow separation chamber for the

presence of the hydrocarbons.

17. The method as recited in claim 16, wherein the sensing step comprises sensing a sheen on an

upper surface of the fluid.

18. The method as recited in claim 16, wherein during the receiving step, the fluid is received by
the fluid flow separation chamber at a first velocity, and during the causing step, the fluid flows

through the fluid flow separation chamber at a second velocity less than the first velocity.

19. The method as recited in claim 16, wherein the causing step comprises, in the fluid flow
separation chamber, causing a quantity of the hydrocarbons present in the fluid to rise to an

upper surface of the fluid disposed in the fluid flow separation chamber.

20. The method as recited in claim 16, wherein the sensing step comprises sensing the fluid
while the fluid is permitted to flow through an open valve that is disposed at a location between
the location of the oil handling facility and the outlet of the fluid flow separation chamber, and
closing the open valve when the sensing step detects the presence of a threshold amount of
hydrocarbons in the fluid, thereby preventing further flow of the fluid through the outlet of the

fluid flow separation chamber.
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21. The fluid flow separation chamber as recited in claim 1, wherein the outlet extends through
the outer wall below a midpoint of the outer wall and to an external ambient environment outside

of the fluid flow chamber.
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